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1. A development control plan is proposed -for Ma On Shan Country
Park, based on a general ecological study of the Country Park.
2. Specific site studies within Ma On Shan Country Park shows that:
i) Ngong Ping grassland is a consociation dominated by
Ischaemum aristatum L.
ii) Fei Ngo Shan grassland is an I-M-I association (with
Ischaemum aristatum L., Miscanthus sinensis (Labill.) Warb.
and Ischaemum indicum (butt.) Merr as co-dominants).
iii) S.S.W. Hunch Backs is a low scrubland in which Baeckea
frutescens L. is the most abundant shrub species.
iv) N.N.W. Hunch Backs is a tall scrubland comprising a variety
of tree species such as Schef f lera octophylla (Lour.) Harms,
Machilus velutina Champ. ex Benth, Aporusa chinensis (Champ.)
Merr.,Diospyros morrisiana Hance and Castanopsis fissa
Rehd. Wils.
V) The 3 fung shui woods (Ngong Ping, Wong Chuk Yeung and
Mui Tsz Lam) are dissimilar in their tree species. Wong
Chuk Yeung and Mui Tsz Lam show the sporadic occurrence
of individual species which is characteristic of semi-
deciduous forest. In Ngong Ping, however, Sarcosperma
laurinum (Benth.) Hook. f. is the most common tree species
(relative density: 41.7%).
vi) The lichen flora of the Country Park is rather restricted
and shows a predominance of crus tos e forms.
3. The different status of vegetation on the northern and southern
slopes of the Hunch Backs is attributable to the more xeric
condition on the southern slopes which is a consequence of the
greater insolation received by the southern slopes.
4. In the trapping experiments at specific sites within the Country
Park, only 2 species of small rodents were caught: Rattus bukit
huan Bonhote and Rattus koratensis Floss. Thirty species of
birds were recorded, Pycnonotus jocosus Linnaeus (crested
bulbul) and Pycnonotus s inens is Gmelin (Chinese bulbul) were
most widespread within the Country Park. Generally, a larger
number of species of birds were recorded in woodland than in
other habitats.
5. There are comparatively few woodland-tall scrubland areas
within the Park. These are the northern slopes of the
Hunch Backs, Wong Chuk Yeung Valley and Tai Shui Hang Valley.
The main vegetation types within the Country Park are grassland
and low scrubland.
6. Zoning of areas for compatible uses of land is based mainly on
qualities of the countryside. Three Conservation Areas are
proposed they are N.N.W. Hunch Backs (include the designated
Special Area on the east-facing slope of Ma On Shan), Tai
Shui Hang Valley (include the designated SSSI at Mau Ping),
and Wong Chuk Yeung Valley. Areas along the Maclehose Trail
and trails associated with it are classified as Recreation
Areas.
7, A development control plan for Ma On Shan Country Park proposes
that the Conservation Areas should be protected to enhance
vegetation growth which in turn will provide suitable habitats
for the re-introduction of local mammals such as barking deer,
(Muntiacus reevesi), pangolin (Manis pentadactyla) and
porcupine (Mystrix hodgesoni), An educational trail is proposed
for the foot-paths which originate from S.S.W. Hunch Backs and
pass through the southern margins of the Conservation Areas
on the. N.N.W. Hunch Backs.
8. In Recreation Areas, facilities are proposed for appropriate
sections along the Maclehose Trail and trails associated with
it.
9. It is proposed to encourage visitors to use Tai Shui Hang as a
coastal entry point, and to use roads from Shatin and Tsz Wan
Shan as other entry Doints.
10. A subsidiary management centre is suggested for the junction
of the Maclehose Trail and the trail from Tai Shui Hang Valley
to Pak Kong it would provide educational and interpretative
facilities for visitors and serve as a sub-centre from which
Rangers could operate.
11. Areas not included in the Developmental Control Plan are
considered a resource to be drawn upon in light of future
changes in the adjoining region.
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Hong Kong has a total land area of 1061 square kilometres
(Anon, 1980). The topography of the territory consists mainly of
rugged mountains, which make up about three-quarters of the total
area. Flat land occurs mainly in the north-western New
Territories.
In December 1979, the population of Hong Kong was 5,017,000.
About 80% of the people are concentrated in wholly urban areas
which include the Kowloon Peninsula, the northern-district of
Hong Kong Island and the new towns such as Tsuen Wan, Tuen Mun,
Shatin, Tai Po and Yuen Long. The urban areas comprise about
20% of the total land area (Figure 1.1), and the population
density in the older urban districts is about 25,400 persons
per square kilometre. More than 70% of the total land area is
sparsely populated countryside. Furthermore, most of this
countryside is Crown Land and is already designated water-
catchment, either direct or indirect. Thus, it was possible to
designate Country Parks quickly when the need for them had been
established.
The decisive factors that brought the Country Parks into
being included an increase in population, increase in annual
holidays with pay, decrease in weekly hours of work, increase
in personal income, and increase in car-ownership (Patmore, 1972). Moreover,
the age-structure of the population is such as to require informal
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recreational facilities: in 1979, the median age of the population
was 24.8 years and 26.5% of the population was under 15 (Anon, 1980).
As a result, thousands of townspeople visit the countryside every
weekend and on holidays. In order to cater for the rapidly increasing
number of people who require informal outdoor recreation in the
countryside, and to avoid rapid deterioration due to improper
exploitation, the Government of Hong Kong started the Country
Park Programme in 1976. The Country Parks Ordinance was enacted
on 11 March, 1976 and came into effect on 16 August, 1976. The
Ordinance provides for the legal designation of Country Parks and
the proper control and management of these areas in order to enhance
recreational activities in the countryside. The Country Parks
Board was established in the same month to advise the Country Parks
Authority (The Director of Agriculture and Fisheries) on the planning,
development and management of Country Parks. A major part of the
Authority's work is to provide for informal outdoor recreational
activities such as picnicking, barbecuing, camping, hiking, and
leisure walking. Emphasis has also been placed upon the conservation
of the flora and fauna and to maintaining or enhancing qualities of
the countryside such as high amenity landscape and tranquility.
At present, there are 21 designated Country Parks in Hong Kong,
and their boundaries are shown in Figure 1.2. The total designated
area is about 417.8 square kilometres, which accounts for 40% of
the total land area of Hong Kong.
The development and management of a Country Park requires a
proper and precise classification of land for various kinds of use
3
(e.g. recreation, conservation). This, in turn, necessitates a
detailed ecological investigation. Officers of the Conservation
and Country Parks Division (Agriculture and Fisheries Department,
Hong Kong Government) have carried out surveys on several Country
Parks and have produced development plans for them. However, no
previous academic study has been undertaken of any designated
Country Park. The present study reports on an ecological survey
of the Ma On Shan Country Park and makes proposals for its
development and management. The work was carried out between
1 August 1978 and 20 May 1980, and the thesis consists of two
parts:
Part A: An Ecological Study of the-Ma On Shan Country Park.
Part B: Guidelines for the Development and Management of the Ma On
Shan Country Park.
The latter part draws upon the ecological information in Part A
and attempts to provide a land-use classification for Ma On Shan
Country Park, upon which development plans can be based. The
peninsula which encloses Hebe Haven, and which legislatively forms
part of Ma On Shan Country Park has not been considered because it
is intended to provide space for ecological teaching being carried
on at the Sai Kung Field Studies Centre. It will be developed for
a different purpose from the rest of the Park.
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An Ecological Study of the Ma On Shan Country Park
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Chapter 2
General Description of Ma On Shan Country Park Area
2.1 Location
The Ma On Shan Country Park covers the rugged mountainous
block of land which is separated on the west from Shatin by
Shatin Hoi and is linked to the Sai Kung Peninsula in the
east (Figure 1.2). It runs in the north from the mountain
range of Ma On Shan, across Ngong Ping Plateau and extends
south to Shui Ngau Shan, Wong Ngau Shan, Cham Tin Shan and
Fei Ngo Shan (Figure 2. 1). The southern boundary of the Ma
On Shan Country Park lies between heavily populated northern
Kowloon (Tsz Wan Shan, San Po Kong and Ngau Chi Wan) and
the tranquil countryside of Fei Ngo Shan (Figure 2.1).
The Clear Water Bay Road and Hiram's Highway run along
the southern and eastern boundaries of the Park (Figure 2.1)
and thus provide several access points. On the north and
the east, the Country Park is surrounded by a much indented
coastline (Figure 2.1) and entry can be made by ferries
which run mainly from Ma Liu Shui Pier to Tai Shui Hang
and Nai Chung.
The Park consists entirely of Crown land. The surrounding
coastal land is not included within the boundaries because most
of it is privately owned or is intended for other uses. Similarly,
the existing villages around and within the Country Park boundaries
7have been excised from it (e.g. Tai Shui Hang, Mui Ts z Lam,
Mau Ping, Wong Chuk Yeung, Ma On Shan Tsuen, Mau Tso Ngam,
Mau Tat, Tiu Tso Ngam and Kwum Yam Shan- Figure 2.1). As
a result, the total area of the Ma On Shan Country Park is
about 28.8 square kilometres.
The location of the Country Park is shown in Figure 1.2
and its boundaries in Figure 2.1.
2.2 Climate
Most meteorological records for Hong Kong are derived from
equipment situated in urban Kowloon (Tsim Sha Tsui and King's
Park). Only rainfall measurements are made at some out-stations,
including four within or adjacent to Ma On Shan Country Park.
Most of the following descriptions, therefore, will refer to
Hong Kong in general.
Hong Kong is situated on the south-eastern coast of
China and lies between latitudes 2209' N and 22037' N (close
to Tropic of Cancer) and longitudes of 113052' E and 114030' E.
It consists of a peninsula which is a southerly extension of
the province of Kwungtung, together with a large number of
islands.
Meteorological data recorded by the Royal Observatory
are shown in Table 2.1. Because of the Monsoons, Hong Kong
experiences varied seasonal conditions. The summer monsoons
dominate from mid-April to September and prevail over China,
bringing to Hong Kong warm and humid air masses from the
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south or south-west. Therefore, summer in Hong Kong is the
hot, wet season. In addition, tropical cyclones may cause
typhoons from May to October. From October to mid-March, the
winter monsoons blow from the north or north-east, bringing
cold, dry air masses from the continental land masses. The
winter months- are therefore cool and dry. Spring and Autumn
occur during the transition periods between the monsoons.
Fogs and light rains occur frequently in spring due to the
cooling of warm, moist air from the east by the colder
coastal waters.
2.2.1 Temperature
The yearly mean temperature in Hong Kong is 22.80C,
but the monthly mean temperature ranges from 15.60C in
January, the coldest month in the year, to 28.5°C in
July, the warmest month (Table 2.1). The lowest
temperature ever recorded at the Royal Observatory was
00C on 18th January, 1893. However, frost occasionally
occurs in the mountains where the temperatures may be
a few degrees lower than at sea level. In summer, the
temperature often reaches 300C or higher.
2, 2 0 2 Rainfall
The mean annual rainfall of Hong Kong is 2246.4 mm
(Table 2.1). However, rainfall in Hong Kong is erratic
and has varied from a recorded absolute maximum of
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3040.7 mm in 1889 to an absolute minimum of 901.1 mm
in 1963. Most of the rain comes from prolonged heavy
rains brought by typhoons and from high-intensity, short-
duration showers and thunderstorms during the summer
months o As a consequence, about 90% (2059.6 mm) of the
total annual rainfall normally occurs during the seven
months between April and October inclusive (Table 2. 1).
Rainfall in the other seasons (from November to March)
is in the form of light showers lasting for relatively
long periods and contributing only 10% (186.8 mm) of
the mean annual rainfall.
In addition, the rainfall pattern of Hong Kong shows
concentrations around the higher peaks, such as Tai Mo
Shan, Lantau Peak and, within the Ma On Shan Country
Park, Ma On Shan and Fei Ngo Shan (Figure 2.2). There
is a general decrease in rainfall from east to west due
to the prevalence of easterly winds throughout the year.
Mean rainfall records obtained over 25 years from
four outstations situated in or adjacent to the Ma On
Shan Country Park are shown in Table 2.2. The rainfall
received at all four stations is higher than the average
value for the Royal Observatory. In fact, the rainfall
chart (Figure. 2.2) shows that the Ma On Shan Country
Park received relatively higher levels of rainfall.
This is because the Country Park is situated in the




The relative humidity is highest in summer the mean
relative humidity exceeds 80% from mid-February to mid-
September and reaches a maximum between April and June.
The winter months have a much lower relative humidity
and the monthly mean value can be as low as 70% in
November and December (Table 2.1).
2.2.4 Bright Sunshine and Global Solar Radiation
The mean annual duration of bright sunshine is 1998.8
hours (Table 2.1). The shortest duration occurs in the
months of February, March and April, with the lowest
monthly mean (106.3 hours) in March (Table 2.1) this
is related to both the shorter daylight hours and the
prevalance of extensive low clouds in these months. The
rest of the year have clearer skies and the maximum monthly
mean of 226.0 hours occurs in July (Table 2.1).
The global solar radiation is highest in the months
from April to September (Table 2.1) because the northern
hemisphere receives more direct solar radiation at that
time.
2.2.5 Potential Evapotranspiration
Potential evapotranspiration shows a positive correlation
with the mean monthly global solar radiation in having
higher values in the summer months (April to September)
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than in winter (Table 2. 1). Maximum potential evapotran-
spiration of 150.0 mm occurs in July while lowest potential
evapotranspiration of 71.1 mm occurs in February (Table 2.1).
An important observation is found in a comparison of the
mean monthly total rainfall with the monthly values of
potential evapotranspiration, expressed as a P/E ratio
(=precipitation/potential evapotranspiration- Table 2.1).
The monthly values of potential evapotranspiration are
found to be higher than the mean monthly total rainfall
during the cool dry months running from October to
March (P/E ratio less than 1- Table 2.1). This observation
implies that during the dry months (when potential
evapotranspiration is greater than precipitation), the
soil moisture would be much lower than during the wet months
(April to September, when precipitation exceeds potential
evapotranspiration). As a consequence, plant growth in
the months of October to March (6 months) will be inhibited
by water stress, and this will be especially important
where surface soil layer is thin or depleted of colloidal
materials.
2.2.in1
The prevailing wind is from the east (Table 2. 1).
The wind speed ranges from 18.2 km/hr in August to
26.5 km/hr in November (Table 2.1). Higher maximum
gusts, however, occurs in the summer months, 209.3 km/hr
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in August and 124 knots in September (Table 2. 1.), when
typhoons approach Hong Kong.
2.2.7 Typhoons
Typhoons are expected in Hong Kong between May and
November, though they most often occur during July to
September (Table 2.1). The typhoons originate mainly
over the ocean east of the Philippines and travel
eastward and then turn north or north-west towards the
south-eastern coast of China. The strong winds and
torrential rains accompanying typhoons often cause
extensive damage. Typhoon Hope, the most severe
typhoon to affect Hong Kong since Typhoon Rose in 1971,
passed over the New Territories on 2nd August, 1979
and caused extensive damage. The centre of Typhoon
Hope passed westward across the northern New Territories
and the Ma On Shan Country Park was affected trees
were blown over, including a number in Ngong Ping fung
shui wood*,and some abandoned village houses were
blown down in Ngong Ping (Figure 2.3 and Figure 2.4).
2.3 Topography
In general, Ma On Shan Country Park comprises two groups of
mountainous ranges bisected by the Tai Shui Hang Valley. In the
north is the Ma On Shan mountain range composed of the Hunch
Backs, Ngong Ping Shan and Ma On Shan itself (Figure 2. 1). The
*see page 74 page 96
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north and north-east Lacing slopes of these mountains are
steeper than the south and south-west facing slopes. The
mountain range of Shui Ngau Shan and Wong Ngau Shan (Buffalo
Hills), Tai Lo Shan and Tung Yeung Shan which extend
southward to Tung Shan, Cham Tin Shan and Fei Ngo Shan
(Kowloon Peak) form the major massif in the south of the
Park (Figure 2.1).
The northern and southern mountain ranges are separated
by Tai Shui Hang Valley which extends from the western coast
of the peninsula to Mau Ping, in the centre of the Country
Park.
On the whole, the northern and southern regions of the
Park consist of land which has an elevation of over 300 m.
The highest mountain in the north is Ma On Shan (702 m.)
and the highest mountain in the south is Fei Ngo Shan (602 m.).
Tai Shui Hang Valley, on the other hand, has a maximum elevation
of less than 300 m.
The Ngong Ping plateau, situated between Ma On Shan and
the Tai Shui Hang valley, is a large area of comparatively
flat land at a mean altitude of 400 metres.
A distinctive secondary topographical feature is the
extensive terraces on the steep mountainsides, such as those
of the Tai Shui Hang Valley where the village of Mui Tsz
Lam and Mau Ping are situated (Figure 2.5). These have been
abandoned for many years and are generally thought to have been
used for the cultivation of tea. However, their general shape
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and construction suggests that they may have been used to
control the run-off of surface water (Thrower, personal comment).
2.4 Geology
A detailed geological survey of Hong Kong was carried out
by Stephens and Allen between January, 1967 and March 1969 and
the results have been published (Stephens Allen, 1971). Most
of the geological information in this section is based on their
work.
2.4.1 General Geology of Hong Kong
Hsieh (1963), in his interpretation of the geological
structure of eastern China, recognised several belts of
mountain forming: Caledonian, Yenshanian and Variscan
orogenic belts. The Caledonian belt, containing
metamorphic rocks and granites, runs north-east to
south-west through Wuyishan, the border range between
Kiangsi and Fukien, and the border range between
Kiangsi and Hunan. The Variscan orogenic belt
runs east-west and has been traced from Yunfon to
Canton but is thought to extend in both directions.
This orogenic belt contains metamorphosed Devonian and
Carboniferous rocks as well as granites. The Yenshanian
orogenic belt lies parallel to and south-east of the
Caledonian belt. It also contains metamorphic rocks
and is recognizable in Chekiang, Fukien and Kwungtung
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(south-east China). Hong Kong clearly lies within the
Yenshanian orogenic belt.
A summary of the geological history of Hong Kong is
shown in Table 2.3 (extracted from Stephens and Allen,
1971).
The oldest rocks in Hong Kong are the marine sediments
of the Tolo Harbour Formation which are laid down during
the Permian Period, and are separated from the overlying
Jurassic rocks by a major unconformity (Table 2.3):
Triassic rocks are not known from Hong Kong. During the
Jurassic Period, a stratified succession of continuous
deposition of sedimentary and volcanic rocks occurred.
Deposition started with marine shales of the Tolo Channel
Formation, and this was followed by deposition of clastic
rocks(= rocks built up of fragments of pre-existing
rocks which have been produced by the process of weathering
and erosion). These, in turn, were overlaid by the major
extrusion of the volcanic Repulse Bay Formation
(Table 2.3). According to Stephens and Allen (1971), the
volcanic rocks in Hong Kong belong to one major extrusive
episode which occured between lower and middle Jurassic
Period (190-165 million years ago, Table 2.3).
In the middle Jurassic Period (ca. 165 million years
ago), the volcanic rocks and the older sedimentary rocks
were subjected to earth movements. As a consequence, the
rocks were folded along axes running north-east to south-
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west which became the dominant structural direction of
Hong Kong. The folding was more intense in the north-
west of Hong Kong. Also, the major faults which trend
north-east to south-west were initiated at this time.
In addition, the older sedimentary rocks have been
gently folded at right angles to the main north-east to
south-west trend and resulted in cross-folding which
took place following the earlier Jurassic earth-movement.
Stephens and Allen (1971), showed that most of the
intrusive igneous rocks belong to a major intrusive
episode in which distinct phases can be recognized.
This major episode of intrusive igneous activity started
in the Upper Jurassic Period (ca. 160 million years ago)
and was completed by the beginning of the Cretaceous
Period (ca. 135 million years ago). Four phases of
their igneous rocks were recognised: The first three
phases took place in rapid succession so that they are
not separable geochronologically. The fourth phase of
intrusion took place 20 million years after the first
three phases.
Heim (1929) suggested that Port Island Formation
was laid unconformably over the granites (Table 2.3).
Earth movements took place after the deposition of
Port Island Formation and have been dated at 92± 2
million years ago. Following the earth-movements are
two phases of intrusion of dolerite dykes (one in the
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upper Cretaceous Period, 76± 2 million years ago, and
the other in the Palaeocene Period, 63± 6 million years
ago).
The youngest rocks in Hong Kong are the Kat 0
Formation in north-eastern Hong Kong and the alluvial
deposit around Deep Bay.
Figure 2.6 is a generalized map of the geology of
Hong Kong which shows that the major rock types are
volcanic and granitic. The Repulse Bay Formation which
is the major extrusion of the volcanic episode that
took place between the lower and middle Jurassic Period,
forms an extensive area of Hong Kong (Figure 2.6). The
other major rock type, the granites (Figure 2.6), belong
to the intrusive episode of igneous rocks that took
place between upper Jurassic Period and lower Cretaceous
Period.
The other rock types such as sedimentary rocks,
metamorphic rocks and alluvium occupy only small areas
(Figure 2. 6).
2.4.2 Geology of Ma On Shan
The major rock types within the study area are
(1) granite along the western coast and (2) volcanics
(Repulse Bay Formation) on the east, forming the rocky
spine running from Ma On Shan to Fei Ngo Shan. A




The typical granite rock is coarsed-grained with
an average crystal size of about 2 mm., the minerals
being mainly: quartz (colorless), feldspar (white to
pink or red), and biotite (black). In Hong Kong,
the granite rocks weather very easily and therefore
do not occur at higher altitudes. The average level
is below 400 m and the region is often scarred by
soil erosion, as illustrated in Nui Po Shan in the
Ma On Shan Country Park (Figure 2.8).
Ma On Shan Granite and Sung Kong Granite, which
belong to the second phase of the single episode of
late intrusive activity, are found on the eastern low
hill areas of the Ma On Shan Country Park.
a) Ma On Shan Granite (MS)
Ma On Shan Granite is located on the lowland
hillsides west and south-west of Ma On Shan in
the Country Park (Figure 2.7). It is essentially
a fine-grained (< 1 mm) porphyritic rock which is
grey or pinkish-mauve. The rock has been responsible
for the formation of a deposit of Magnetite (Fe304)
by a metamorphic change which involves the introduction
of iron ore into dolomitic limestone (MgCO3.CaCO3)
in the metamorphic aureole. In addition, a dyke of
feldspar porphyry intrudes both the granites and
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the iron ore and contains xenoliths of magnetite
(derived from the ore) in the margin of the dyke.
b) Sung Kong Granite (SK SKm)
The Sung Kong Granite is typically coarsed-
grained(< 5 mm), leucrocratic (containing light-
colored minerals such as quartz, feldspar,
feldspathoids and white micas). The typical
coarse-grained Sung Kong Granite (SK) is exposed
within the Ma On Shan Country Park from Shui
Chuen 0 and Man Tau Tun in a east-north-east
trending belt to the valley between Ngau Au Shan
and Tsim Mei Fung (Figure 2.7). North and north-
east of this area, the coarse-grained granite is
frequently associated with a medium-grained granite
(1.5 mm), called Sung Kong Granite: medium-granied
phase (SKm). This medium-grained granite on the
hillside of Nui Po Shan, north-west of Mui Tsz
Lam where it shows intrusive relationship with the
Ma On Shan Granite (MS). It is also found on the
northern hillslopes of both Ngau Au Shan and Shui
Chuen 0 within the Country Park (Figure 2.7).
Other granite rocks such as Needle Hill Granite
(NH) is exposed in a small area of Tsim Mei Fung
and Cheung Chau Granite (CC) in small areas along
.the northern margin of the Country Park (Figure 2-7)
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II. Repulse Bay Formation
The Repulse Bay Formation consists of a succession
of tuffs (< 2 cm), agglomerates( >2 cm), ignimbrites
(welded tuffs) and mainly acid lavas deposited
subaerially. In many areas, the volcanic rocks occurs
in layers alternating with sedimentary rocks. The
formation is at least 200 m thick. It has been folded,
metamorphosed and intruded by various granites and is
a widespread rock group in Hong Kong (Figure 2.6). The
Repulse Bay Formation has been subdivided into 7 rock
units, namely:
a) Sedimentary and water-laid volcanistic rocks (RBs)
b) Acid lavers (RBv)
c) Banded acid lavas with some welded tuff (RBvb)
d) Coarse tuff (RBc)
e) Agglomerate (RBag)
Pyroclastic rocks with some lavas (RBp,= rocksf)
formed of solid rock fragments and ash ejected
from volcanoes with some lavas.
Undifferentiated volcanic rocks (RB)g)
a) RBs (Sedimentary and water-laid volcanistic rocks)
There are numerous intercalations of sedimentary
rocks within the volcanic succession in all parts
of Hong Kong. Some are thin (several to 100 m-)
and small while others are thick (-100 m.) and
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spread over a large area. The two sizes of unit
reflect two different environments of deposition.
Thin sedimentary successions are found near Tai
Lo Shan and Ngong Ping Shan. The succession
consists of a variety of fine-grained rocks. One
rock type rarely prevails far laterally or vertically,
and the very variable lithology are the main
characteristics of these thin sediments. Thinly
bedded, black or grey hard silt stone is the most
common rock which is usually associated with hard
tuffs. In most outcrops, thin beds of green fine-
grained sandstone are interbedded in a regular
pattern.
At Ngong Ping Shan, there are two thin beds of
coarse tuff. At Tai Lo Shan, the rocks are black,
hard, laminated silty shale with beds of grey shale
siltstone and fine sandstone (Figure 2.9) and the
layers were laid down in sequence of one on the other.
The thick units have different characteristics.
One of the largest area of the thick units of
sedimentary and water-laid volcanistic rock in Hong
Kong is that which extends from Ma On Shan Mine
northward to Nai Chung (Figure 2.7). The dominant
rock in the area is white structureless orthoquartzite.
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b) RBv (Acid lavas)
Lava flows are an important constituent of the
Repulse Bay Formation. They are usually acid in
composition, ranging from rhyolite to dacite. The
most extensive flow, however, are those of rhyolite.
Lava flows occur only in eastern New Territories.
There are two thick, easily identified flows. Within
and around the Ma On Shan Country Park, there are two
areas with exposed rhyolite which belong to a single
lava flow along the ridge line from Ma On Shan to
Shui Ngau Shan and Wong Ngau Shan:
Rhyolite is exposed from Tung Yeung Shan to thei)
village of Mau Ping where it ends as a fault.
The rock is grey with prominant characteristic
crystals of potassium feldspar and less
conspicuous, small crystals of albite and
quartz. Figure 2.10 is a photograph of a
rock in this region and it shows the distinctive
pinkish colour of the characteristic crystals of
potassium feldspar in the rock.
From Ngong Ping Shan, there is a continuous outcropii)
of rhyolite extending north-eastward to the shore
of Kei Ling Ha Hoi. The rock is uniformly
purplish brown or purplish grey it is porphyritic
(containing large crystals scattered through a
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uniform fine-grained ground mass) and has
minute flow texture.
C) RBvb (Banded acid lavas with some welded tuff)
The principal component of this group of rocks
is amygdaloidal banded rhyolite. It is exposed near
Wong Chuk Yeung village and extends in a south-west
direction to Ngong Ping Shan. Small spherulites
are present throughout the rock, but large amygdales
(as large as 5 cm), occur in zones. This group
of rocks is also exposed in a small area south of
Mau Ping.
d) RBc (Coarse-tuff)
One of the most widespread volcanic rocks in
Hong Kong is coarse-grained tuff. Within and
around the Ma On Shan Country Park, coase-grained
tuff is the predominant volcanic rock type along
the eastern boundaries of the park. It is exposed
in the south from Fei Ngo Shan to Shui Long Wo.
The rock forms thick massive beds with no
internal stratification, though it occurs
occasionally in thin beds in a sequence of
sedimentary rocks. The rock is dark-grey,
greenish-grey or bluish-grey. The grain-size is
determined by the crystals of quartz and feldspar,
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some well-formed crystals of feldspar reach
2 cm in length.
e) RBag (Agglomerate)
This group of rocks is uncommon in Hong Kong
and does not occur within the geological map of
the Ma On Shan area.
f) RBp (Pyroclastic rocks with some lavas= rocks
formed of solid rock fragments and ash
ejected from volcanoes with some lava flows)
This group of rocks is exposed in several
major areas with the Ma On Shan Country Park.
Massive lapilli coarse tuff (4 mm- 32 mm) is the
dominant rock running northward along the ridges
from Fei Ngo Shan to Tai Lo Shan. The rock is
lapilli tuff (4 mm- 32 mm) and was formed by
explosive volcanic action, thus forming much of
the upper ground in the region. The ridge line
between Fei Ngo Shan and Tai Lo Shan consists
mostly of lavas and the foothills on the east
are coarse tuff.
On the Ngong Ping plateau, south-west of
Ngong Ping Shan, are blocky lapilli coarse tuffs
which are also coarse-grained rocks (4 mm- 32 mm.).
The rocks in this area are hard and resistant to
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weathering.
Another major area of this group of rocks is
located on the peaks of Ma On Shan and the Hunch
Backs where it extends in a north-easterly direction
to the shore of Kei Ling Ha Hoi. The pyroclastic
rocks in this region differ markedly from elsewhere
in the eastern New Territories in that the rocks
weather easily, leaving little outcrop. The
weathered rock is white or pale green and is
usually fine-tuff with a few lapilli of cherty
rocks and with small crystals of quartz scattered
through the rock.
RB (Undifferentiated volcanic rocks)g)
RB denotes areas where the volcanic rocks were
not mapped in detail by Stephens and Allen (1971),
because thick vegetation and an abundance of
boulders made the identification of the bed-rock
unreliable. The area between Nui Po Shan and
Wong Ngau Shan is within this category of volcanic
rocks.
Other than granites and volcanics, many lower
valleysides within the Ma On Shan Country Park are
covered by colluvial boulder deposits (denoted by B
in the geological map (Figure 2.7). There is one
major fault trending north-west to south-east within
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the study area (totally, there were five major faults
in Hong Kong). The fault passes through Mui Ts z Lam and
extends in both direction along a north-west to south-
east trend. In the north-west direction, the fault
crosses Sha Tin Hoi and passes The Chinese University
of Hong Kong where it causes a marked displacement of
the boundary between the granite and the volcanic rocks.
2.5 Soil
In this section, most information is based on the account
by Grant (1960).
2.5.1 General Distribution of Soil Types in Hong Kong
Grant (1960) defined six major soil groups in Hong
Kong, and their distribution is shown in Figure 2.11.
Krasnosem and Red-Yellow Podsolic Soil are the
most widespread soils in Hong Kong. Krasnosem develops
on volcanic rocks at all altitudes below 300 m
(Figures 2.6 2.11). Red-Yellow Podsolic Soil,occurs
on volcanic rocks at altitudes above 300 m and on all
granitic rocks in Hong Kong (Figures 2.6 & 2.11).
Consequently, most of the lower hill slopes in Hong
Kong are covered with Krasnosem except the hillslopes
of the granitic mountains which develop Red-Yellow
Podsolic Soil. The upper slopes of hills, however,
are almost entirely Red-Yellow Podsolic Soil (Figure 2.6).
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The predominant soils of the lowland areas of Hong
Kong are paddy soils, which reflect the previous cultivation
of rice. Consequently, they occur mainly in north-western
New Territories and on valleysides elsewhere (Figure 2.11).
On matching the maps for the geology and the soil group
distribution of Hong Kong, it is found that the distribution
of paddy soil is always associated with the areas of
alluvium and colluvium (Figures 2.6 and 2.11).
Skeletal soil covers a suprisingly large area of
Hong Kong. It is usually found on mountain ridges and
is especially associated with granite rocks which are
easily weathered (Figures 2.6 and 2.11).
Solonchak is found on the coastal areas and covers
only a small area near Deep Bay (Figure 2.11).
Small areas of Lateritic Krasnosem are found in the
more low-lying areas of volcanic rocks, mainly in the
north and north-western New Territories (Figure 2.11).
2.5.2 Major Soil Groups in Ma On Shan Country Park
Since the Country Park consists mainly of areas above
300 m, the major soil group is Red-Yellow Podsolic Soil.
Krasnosem is found only on the lower hill slopes along the
eastern margin of the Country Park. Paddy Soil and Lithosol
also occur: paddy soils are frequently found on the lowland
areas along valleysides adjacent to villages, and lithosols
occur along mountain ridges (e.g. Nui Po Shan).
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Some soil profiles found within the Country Park
are as follows:
(Colours according to 1,4unsell's System)
Soil Profile 1: Red-Yellow Podsolic Soil (Figure 2.12)
Location: Ma On Shan
Altitude: 200 m.
Parent Rock: Granitic Rock (Ma On Shan Granite)
Drainage: Freely drained
Surface (0 cm): A thin layer of plant leaf litter,
mainly of Gahnia tristis
A (0.3 cm): 10.0 YR 5.2 (grey), a thin organic
0
horizon with little decomposing
litter and many quartz grains
A 1 (3 cm- 15 cm): 10.0 YR 5/4 (brown), an organo-
mineral horizon with subangular
blocks numerous roots penetrated
quartz grains present.
A2 (15 cm- 40 cm): 10.0 YR 10/6 (pale brown), a light-
colored, bleached horizon, few roots
penetrated, low organic content.
B (>40 cm): 7.5 YR 8/6 (yellow), clayey in texture,
main roots present, pale brown mottles
also present.
Soil Profile 2: Red-Yellow Podsolic Soil (Figure 2.13)
Location: Fei No Shan (near Gillwell Camp)
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Altitude: 400 m.
Parent Rock: Volcanic Rock (Repulse Bay Formation:
Pyroclastic rocks with some lavas).
Drainage: Freely drained.
Surface (0 cm): a thin layer of plant leaf litter
(mainly of Is chaemum sp.)
A 0 (0- 2 cm): 10.0 YR 5.2 (grey), a thin organic horizon,
with little decomposing litter, abundant
root penetration.
A 1 (2 cm- 20 cm): 10.0 YR 7.2 (pale grey), an organo-
mineral, with small subangular blocks,
few roots penetrated.
A2 (20 cm- 45 cm): 10.0 YR 8/4 (light brown), a light-
coloured, bleached horizon, few roots
penetrated, low organic content,
stones present.
B (-45 cm): 7.5 YR 8/6 (light yellow), clayey in texture,
roots absent, compact and numerous blocks of
rocks present.
Soil Profile 3: Lithosol (Figure 2.14)
Location: Hillside behind Wu Kai Sha
Altitude: 80 m.
Parent Rock: Volcanic Rock (Repuls.e Bay Formation: Sedimentary
and water-laid volcanistic rock)
Drainage: Poorly drained
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Surface (0 cm): a thick layer of needle leaf of Pinus
massoniana.
There is no profile development in this soil type,
though there is a thin top cover (0- 3 cm) of fragmented,
incompletely weathered rock horizon,. The color description
iven to this soil type is 7.5 YR 7/6 (pale yellow).g
Soil Profile 4: Red-Yellow Podsolic (Figure 2.15)
Location: Tai Shui Hang Valley (near Mau Ping)
Altitude: 310 m.
Parent rock: Volcanic Rock (Repulse Bay Formation:
coarse-tuff).
Drainage: Freely drained
Surface: A thin layer of plant leaf litter of
Ischaemum sp.
A 0 (0- 1 cm): 10.0 YR 5/2 (grey), a thin organo
horizon, high decomposing litter content.
Al (1 cm- 20 cm): 2,5 Y 5/2 (pale grey), an organo-
mineral horizon, with numerous
subangular blocks, root penetration
abundant.
A2 (20 cm- 35 cm): 10.0 YR 7/4 (pale brown), a light-
colored, bleached horizon, few
roots penetrated, low organic content
B (>35 cm): 10.0 YR 6/6 (reddish yellow), clayey in




From analysis of the present hill soils of Hong Kong,
Grant (1960) concluded that there is no chemical reasons
why trees could not thrive on most of the hill-sides in
Hong Kong though the plant nutrients content is generally
low for the present Hong Kong soils. Moreover, addition
of phosphatic fertilizer is practicable in enhancing
tree growth.
2.6 Human Settlement
Several villages are situated in and around the Ma On Shan
Country Park. Interviews with some villagers revealed that
most of the settlements are Hakka communities, though some are
Cantonese. Some of the communities came to settle in the area
during late Ming Dynasty ( 明 朝 ) and early Ching Dynasty ( 清 朝 ) ,
that is, more than 300 years ago so that they have been present
for 15 generations, Usually, each community consists of a
patrilineal kinship group with one common surname.
Figure 2.16 shows the location of the main villages in
and around the Ma On Shan Country Park. The map also shows
the extensive system of major footpaths that link villages
or lead to main roads. In fact, the only means of transport
among the villages within this mountainous region was on foot
and it remains so today. The nature and surnames of the
villages kinship groups are also included in the explanatory
notes of Figure 2.16.
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The population of some villages are recorded in Table 2.4
for three periods. As one would expect, the population of the
villages was increasing at the beginning of the 20th century
when the traditional economic system., mainly based on rice
production, of these villages was thriving and self-sufficient.
Indeed, the population of the villages listed in Table 2.4
increased from a total of 458 inhabitants in 1911 to 690
inhabitants in 1958. With the impact of industrialization
and the availability of improved facilities in the towns,
- - - - - - - - - - - -
the traditional means of making a living became inadequate
and young men began to seek new opportunities outside their
villages. As a consequence, the population of all the villages
began to decline quite rapidly, leaving many empty houses.
This is especially true for the more remote villages such as
Ngong Ping, Mau Ping, Wong Chuk Yeung and Mui Tsz Lam. In
fact, some villages are now entirely abandoned- e.g. Mau
Ping San Uk (Figure 2.17) and Ngong Ping (Figure 2.18).
2.6.1 The Traditional Livelihood and the Present Life Forms of
the Villages.
Tai Shui Hang (Figure 2.19) Mui Tsz Lam (Figure 2.20)
and Mau Ping (Figure 2.21), in the Tai Shui Hang Valley,
were chosen as representative villages to illustrate
the livelihood of the Hakka settlements in the area.
The locations of these villages are shown in Figure 2.16.
Aerial photograph showing the relative location of these
three villages is given in Figure 2.22.
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These 3 Hakka communities came to settle on the valley
for more than 300 years ago (about 15 generations). The
total population of these villages was about 500 people
in 1958. The population however, decreased rapidly
to a low level as young men began to seek all kinds
of employment in Kowloon and settled in the town
while some migrated to the United States, Canada and
the United Kingdom. The total population in 1979
has decreased to about 120 (Table 2.4).
Traditionally, rice production was the predominant
feature of the valley and extensive areas of the paddy
fields existed in the vicinity of the villages (Figure
2.22). Complementary economic activities were
mainly vegetable cultivation (including potatoes and
ground-nuts) and plantations of tea and Indigof era
tinctoria* (Aijmer, 1967).
These activities were mainly practiced on terraces
constructed on the slopes around the villages. At
present, there are extensive remains of such terraces
on the steep slopes all along the valley (Figure 2.5).
*Indigofera tinctoria L. (Fam. Leguminosae) is a shrub from
which is extracted the blue dye, indigo. Its cultivation
was formerly extensive but is of negligible commercial
value now, the dye having been replaced by synthetics
manufactured from naphthalene.
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Other agricultural activities included raising pigs
and cows, and small-scale production of chickens and
ducks. In addition, the vegetation was cut periodically
for fuel or the manufacture of charcoal (Aijmer, 1967).
Nowadays, these traditional practices have declined
to a negligible level. Most of the paddy fields have
been abandoned for more than five years (only 2
small fields are still cultivated at Mau Ping Lo Uk)
and cutting vegetation for fuel was discontinued
about 1969. Some villagers are growing ginger flowers
(Hedychium coronarium Fam. Zingiberaceae) and tuberose
(Polianthes tuberose Fam. Agavaceae) which are taken
to the market in Shatin.
Effect of Traditional Practices on the Natural Vegetation2.6.2
The traditional. practices of the settlers in the
Tai Shui Hang Valley affected the natural vegetation
in a way that was typical of much of Hong Kong. The
valley was once well-forested and provided good habitats
for barking deer and wild boar (Aijmer, 1967).
Deforestation, however, occurred as a result of human
settlement in the area through: a) removal of trees
from flat land for building houses and forming paddy
fields, b) removal of trees on the hillslopes and
construction of terraces, for cultivation and c)
continuous and repeated cutting of the vegetation
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for fuel.
As a result, the natural forest was removed, leaving
shrubs on the lower hillsides and grasslands on the upper
slopes. In more serious cases, erosion of_ topsoil
occurred as a consequence of removal of vegetation
(e.g. the hill-top of Nui Po Shan, Figure 2. 8). However,
some groves of old trees can still be seen in the form
of fung shui woods* around the villages where trees
were protected for religious reasons.
Now, the population of the villages has declined
to a low level, and cultivation is no longer extensively
practised (terraces are not used and most paddy-fields
are abandoned). As a result, the previously cultivated
lands have been colonized a°ain by natural vegetation:
most paddy-fields have been colonized by grasses as they
become drier. Though, further succession of paddy-fields
to become scrubland is inhibited mainly as a consequence
of their frequent use by campers and picnickers.' On
the other hand, the hillside vegetations along Tai Shui
Hang Valley have grown to a better developed scrubland
when compared to the hillside vegetation 10 years ago
(Thrower, personal comment).
-see page 74 page 96
36




5578.5 0.36 ENE 12.8157.2 12.5328.5 720.0 5.526.9 18.7 15.6 13.2January
5971.1 0.63 ENE 12.4109.0 12.3444.9 792.4 5.127.8 18.8 15.9 13.7February
5584.1 0.59 ENE 11.5116.3 12.7149.3 826.2 5.130. 1 21.3 18.4 16.2March
5210.3E97.0 1.4119.3 14.80849.9 4.9 135.3April 33.4 24.8 21.9 19.9
0.200.537610.1E126.2 2.3984 164.2 17.72May 35.5 28.8 25.9 23.8 15.4 5.0 289.3
0.371.3710511.1SW129.8 3.5384 149.4 17.1735.6 30.2 27.6 25.5 19.2 4.7 457.5June
0.531.978610.1SW226.0 19.71 150.0 2.1382July 35.7 31.5 2805 26.2 22.2 5.3 319.3
2.03 0.60113E 9.8206.1 18.16 143.1 2.94August 36.1 31.1 28.1 25.8 21.6 5.3 420.2 83
2.63 0.8712411.5ESeptember 35.2 30.4 27.5 25.1 18.4 5.3 330.8 132.8 2.4980 191.2 17.51
22.7 2.10 0.57October 34.3 27.9 24.9 E 14.1 99209.0 16.4813.5 5.2 1072 124.9 0.8673
November 0.1331.8 24.4 21.3 18.8 0.536.5 5.6 E 14.3 94189.4 14.20 100.9 0.3838,,2 70
28.7 20.7 17.5 15.0December 0.074.3 5.7 25.9 E 13.3 59171.9 12.7170 83.1 0.31
Year 361 25.7 22.8 20.5 3.270.0 5.2 2246.4 11.23E 11.8 12478 1998.8 15.51 1321.5 1.7
1884- 1884-
1939 1939 1952-1958Period
1978 19781947 197 1947-andof and 1947 1976 1978 19761953
Record 1947 1947
1978 1978




































Table 2.2 25-Year Mean Rainfall at Outstations Situated in or adjacent to the ila uu Dudii UuuLLLLy raLt. \ILULLJ
Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. TotalMap Reference
Outstation UTMG
Ma On Shan Saint 32.1 45.5 56.3 141.9 349.1 496.3 346.0 448.5 340.4 145.9 52.9 35.1 2490.0
KV148820Joseph's Primary
School
14.1 61.5 79.5 156.9 425.5 553.1 409.9 550.4 415.3 163.4 59.7 36.9 2946.4
KV152788Mui Tsz Lam
7A_7 52_R 70.5 157.4 383.9 457.7 317.5 448.4 336.4 132.0 42.5 30.1 2458.4
KV183773Sai Kung Farm
Tate's Cairn
36.5 59.6 78.1 161.1 414.4 519.4 340.3 469.4 368.5 139.8 56.2 39.3 2682.6KV133753Weather Radar
Station
28.5 44.9 49.3 135.3 289.3 457.5 319.3 420.2 330.8 107.2 38.2 25.9 2246.4Hong Kong
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Table 203 Summary of the Geological History of Hong Kong (simplified




Deposition of superficial deposits andQuaternary
Kat 0 Formation
I UnconformityTertiary
Intrusion of dolerites (Phase 5b)Palaeocene
65




Deposition of Port Island Formation
Lower
Unconformity
135 Completion of.cooling of granites
Jurassic
Intrusion of granites (Phase 4)
Upper
Intrusion of granites (Phase 1 tol\3)
160
Earth movements
Middle Extrusion of Repulse Bay Formation
lavas and tuffs.
Deposition of deltaic Bluff Head
Formation
Lower




225 Folding of Tolo Harbour Formation
Permian Deposition of Tolo Harbour Formation
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Table 2.4 Population Change in Some Villages from 1911 to 1979.




in 1979in 1958in 1911
Cantonese:ca. 1008050Ma On Shan Tsuen
Wan （ 温 ）




Hakka: Cheungca. 100173 150Tai Shui Hang
（ 張 ）
ca. 20 Hakka: Ng59 75Mui Tsz Lam
（ 劉 ）Hakka: LauMau Ping 124 2 or 3235
and Chung(San Uk + Lo Uk)
（ 鐘 ）
ca. 240690458Total
Direct InterviewsCensus Report, Gazeteer of Direct Inter-
with villagersviews with1911, Hong Kong Hong KongSources of





Figure 2.1 Map of Ma On Shan Country Park, showing (i) boundary of the Country Park, (ii) some
major place names, (iii) major roads, and (iv) location of some villages around and
within the Country Park. (the altitudes of the mountains are in metres).
Village NamesLocation NumberVillage NamesLocation Number
Kong Pui Tsuen9Tai Shui Hang1
Kwun Yum Shan10Mui Tsz Lam2
Tiu Tso Ngam11Mau Ping3
Man Tat12Ma On Shan Tsuen4
Tai No13Wong Chuk Yeung5
UK Cheung14Mau Tso Ngam6
Ngong Ping15Fu Yung Pit7
8 Tso Tui Ha
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Figure 2.3 Tree blown down by Typhoon Hope in Ngong Ping fung
shui wood.
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Figure 2.4 Houses blown down by Typhoon Hope in the abandoned
village, Ngong Ping.
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Figure 205 Terraces on the hill slopes Tai Shui Hang Valley.
a) shows terraces on the more gentle hill sides above Mau Ping
















Figure 2.7 Geological Map of Ma On Shan Country Park (simplified from Stephens and Allen, 1971).




Ma On Shan GraniteMS
Undifferentiated volcanic rocksRB
Cheung Chau GraniteCC
Sedimentary rocks and water-laidRBs
Sung Kona GraniteSKvolcanistic rocks
Sung Kong Granite: medium grained phasESKmAcid lavasRBv
FaultMainly banded acid lavas, someRBvb
welder tuffs
Coarse tuffRBc


























































































Figure 2.8 Extensive area of soil erosion occurs on the mountain
top of granitic hills (exemplified by Nui Po Shan).
Nui-Po Shari,
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Figure 2.9 Photograph taken at Tai Lo Shan which shows the rocI
type (RB s sedimentary and water-laid volcanistic
rock) found in the region.
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Figure 2.10 Photograph taken at Shui Ngau Shan which shows the
rock type (RBv rhyolite with high content of
potassium feldspar) in this region.
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Figure 2.12 Soil profile 1: Red-Yellow Podsol.
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Figure 2.13 Soil profile 2: Red-Yellow Podsol.
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Figure 2.14 Soil profile 3: Lithosol.
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Figure 2.15 Soil profile 4: Red-Yellow Podsol.
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Figure 2 .16 Map of Ma On Shan Country Park, showing (i) boundary of
the Country Park, (ii) some major place names, (iii)
major paths and roads and (iv) location, nature and
family names of some villages around and within the
Country Park.
Nature and Family NameVillagesLocation Number
H akka: Cheung ( 張 )Tai Shui Hang1
Hakka : Ng ( 吳 )Mui Tsz Lam2
Hakka: Lau （ 劉 ） and Chung ( 鐘)Mau Ping3
Cantonese: Wan ( 溫 )Ma On Shan Tsuen4
Cantonese: Li ( 李)Wong Chuk Yeung5
Hakka: Cheng ( 鄭)Mau Tso Ngam6
Hakka: Yau ( 邱)Fu Yung Pit7
Hakka: Wong ( 王)Tso Tui Ha8
Hakka: Wong ( 王 )Kong Pui Tsuen9
Hakka: Wong ( 王 )Kwun Yum Shan10




Hakka: Tsang ( 曾)Tai Wo13
Hakka: Lau ( 劉 )UK Cheung14





































































Figure 2018 Abandoned village- Ngong Ping
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Figure 2.19 Tai Shui Hang Village
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Figure 2.20 Mui Tsz Lam Village
a)
b)
F: Tung shui wood
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Figure 2.21 Mau Ping Village
a) Mau Ping San Uk (abandoned)
b) Mau Ping Lo Uk
66
Figure 2.22 Aerial photograph showing the relative locations of Tai Shui
Hang Village, Mui Tsz Lam Village and Mau Ping Village.
TSH: Tai Shui Hang Village
MTL: Mui Tsz Lam Village





The present vegetation of Hong Kong comprises mainly
grassland on the hilltops and scrubland on the hill-slopes.
It is quite different from the climatic climax vegetation of
semi-deciduous broad-leafed forest which is believed to have
covered most of Hong Kong a thousand years ago (Fosberg,
Garnier KtEchler, 1961). This replacement of the climatic
climax vegetation of forest by the present grassland-
scrubland communities has been attributed mainly to the
activities of man (Fenzel, 1929). In this chapter, a more
detailed evaluation of the existing and potential vegetation
of Hong Kong will be presented, as a basis for the management
of the countryside, and especially for the restoration of
the vegetational cover.
3.2 The Potential Vegetation of Hong Kong
Blumenstock and Thornthwaite (1941) suggested a close
interaction between climate, soil and vegetation, as illustrated
in Figure 3.1. This postulates that, under a particular zonal
climate, characteristic zonal soil and vegetation will develop,
and the interactions between zonal soil and zonal vegetation
may produce characteristic changes of each other at the same
time. Consequently, there is a clear correspondence between
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zonal soils and zonal vegetation that develop under a
particular zonal climate.
Hong Kong lies just south of the Tropic of Cancer and
has a monsoon climate of cool-dry winter and hot-wet summer.
Using Garnier's climatic criteria (1961), Thrower (1975)
found that the climatic conditions of Hong Kong fit well
into the seasonally humid tropics which develop podsolic
or lateritic soils and support semi-deciduous forest
(Figure 3. 1). By comparison with KLichler' s vegetational
criteria (Fosberg et al., 1961), it was also found that
the climatic climax vegetation of Hong Kong would be one
of semi-deciduous forest. In addition, the map prepared
by Kellogg (1941) showed that the predominant soils of Hong
Kong are those that are considered to be characteristic
of forested warm-temperate and tropical regions.
Since there are, at present, only few remnants of
the postulated climatic climax vegetation in Hong Kong,
further information to support the view that this was
originally forested can be adduced by comparing the
climate of Hong Kong with that of a forested area.
Grant (1960) stated that the climatic conditions of Hong
Kong correspond closely to those for Sibsagar (Assam)
where the vegetation is semi-deciduous forest. Moreover,
Thrower (1975) showed, by using temperature-rainfall
climographs, that the climatic conditions of Hong Kong
are analogous to those of Sibsagar throughout the year.
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By comparing the vegetation of Hong Kong and Sibsagar, Thrower
(1975) showed that there is a marked similarity between the
genera, and even species, of trees. Furthermore, the disturbed
forest-margin communities at Sibsagar were markedly similar
to the hillside communities in Hong Kong, and this leads to
the conclusion that the vegetation in Hong Kong and Sibsagar
may respond in a similar way to similar influences.
Further evidence to support the view that the climatic
climax vegetation is semi-deciduous forest came from a
comparative study of the tree species in fung shui woods in
Hong Kong (Thrower, S. L. 1.975). In considering the native
trees recorded in 6 fung shui wood*(by omitting the species
known to be introduced), she found two striking facts:
a remarkably large number of species are present totally(i)
72 different species were recorded in the 6 fung shui
woods.
any particular species occurred sporadically: among tine(ii)
most abundant species in the 6 woods, only 1 was found
in all the 6 woods, 1 in 5 woods, 2 in 4 woods, 3 in
3 woods, and 2 in 1 fung shui wood only.
It is well known that two characteristics of tropical
forest are the wide variety of tree species and the sporadic
occurrence of any single species (Richards, 1952). The
immediate conclusion' from this parallel is that Hong Kong
*see page 74 & page 96
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was originally covered by a formation resembling tropical
forest, and fung shui woods are actually remnants of the
original vegetation. The fragmentary fossilized plant
remains found in sediments at High Island also support
the conclusion that, more than 30,000 years ago, the
vegetation was predominantly a forest with more tropical
elements than are present now.
If the climatic climax vegetation were semi-deciduous
forest, one could conclude that the restoration of this
form of vegetation by tree planting is feasible in Hong Kong.
Removal of the original forest cover has been
attributed, in the previous chapter, to the traditional
practice of extensive deforestation by man through continuous
and extensive tree-cutting. A further factor which determines
the present vegetation types is the occurrence of frequent
fires in the countryside, which is again a human influence.
The main causes of fire are: burning-off on farms by villagers,
rites at hill graves (especially during Ching Ming and
Chung Yeung Festivals), and careless picnickers. Fires
arising from natural causes (e.g. lightning) are
relatively infrequent. According to the Annual Report of
Agriculture and Fisheries Department (1977-78), the total
area of Government plantations damaged by fire between
1973 and 1978 was 2223 hectares. This value is relatively
high when compared to the remaining area of Government
plantations which was only about 4000 hectares. Since
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these fires occurred within areas that were protected by
fire-crews, the amount of damage serves to emphasize the
likely importance of fire in the unprotected countryside.
Consequently, the present vegetation is the product of
a long period during which deforestation and hill fires
have been important factors of the environment. Many element
of the flora have also been selected by these factors.
3.3 The Present Vegetation of Hong Kong
The major types of vegetation in Hong Kong are grassland,
scrubland and woodland (Anon, 1967). The definitions
recognised in Hong Kong are given in Appendix 3.1. The following
classification of the vegetation into sub-types gives a more
precise description of the plant communities. The possible
relationship of the various communities is given in Figure 3.2.
I. Woodland
a) Broad-Leafed Woodland
Where it is best developed, this woodland is
characterised by ever-green and semi-deciduous broad-
leafed hardwood trees and tall shrubs. In general,
the broad-leafed woodland has an upper stratum of
medium, and occassionally tall, trees. The trees
consist of the species of Castanopsis, Cinnamomum,
Ficus, Lithocarpus, Litsea, Machilus, Sapium,
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Schefflera and Sterculia a large and varied number
of genera have been identified (Table 3. 1). The
lower stratum of the woodland is mainly shrubs
and tree seedlings: the more common genera are
Ardisia, Dichroa and Psychotria (Table 3.1). The
third stratum consists of small shrubs, herbs
and grasses which include species of Alpinia,
Liriope, Scleria and various orchids (Table 3.1).
In addition, numerous climbers are found associated
with the trees and tall shrubs.
This sub-type is found in deep gullies and
narrow valleys with precipitous sides and where
the water-table is close to the surface. The
woodlands have closed canopies that maintain a
moist microclimate even in the dry season.
Moreover, the steep-sided valleys are inaccessable
so that the vegetation is unlikely to be affected
by fire and cutting.
b) Planted Woodlands
i• Pine Wnnrlc
The upper stratum of this sub-type of woodland
consists entirely of planted pine trees (mainly
Pinus massoniana Lamb. and Pinus elliottii Engel.
(Table 3.1). The canopy is open and the lower
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stratum consists of various mixtures of shrubs,
herbs and grasses, depending on the successional
stages of this understorey plant communities.
If succession is allowed to proceed, the growth
of tall shrubs and the invasion of broad-leafed
tree will take the place of the pine woodlands
(Figure 3.2). However, the ground litter of
this kind of woodland is composed mainly of
the needles of pines which decompose fairly
slowly and accumulate on the ground. Therefore,
the woodland is subjected to a high risk of
fire.
ii) Mixed Pine Woodland
This sub-type has a mixed canopy of pine
trees and hardwood tree species such as Acacia
confusa Merr, Tristania conferta R.Br. and in
some cases Castanopsis f issa Rehd. and Wils.
(Table 3.1). The understorey vegetation of
this sub-type of woodland is usually dense
and consists of small hardwood trees and tall
shrubs. The hardwood species have a longer
life and higher regeneration rate than the
pines. It is predictable, therefore, that the
mixed pine woodland will develop into a broad-
leafed woodland if succession is allowed to
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take place for a long enough time (Figure 3.2).
There is abundant evidence that succession
does take place. While the composition of
a broad-leafed woodland originating in this
way is different from the natural woodland,
its general form is similar.
c) Fung Shui Wood (Enriched Woodland)
These are small patches of well-developed woodland,
usually found at the rear of villages and temples. They
contain a variety of native trees similar to the broad-
leafed trees found in steep ravines (Table 3.1). The
existence of these woodlands in association with the
villages is of great spiritual importance to the villages,
and so they are carefully protected by the villagers.
They are also enriched through the planting of tree
species which may have economic value to the
villagers. These enriching species include Aguilaria
s inens is, Cinnamomum camphora and various edible
fruit trees including Canarium album, C. pimela,
Carica papaya, Clausena lansium, Citrus grandis,
Euphorbia longan, Litchi chinensis, Musa paradisiaca,
Prunus persica, Psidium guaj ava, and Syzygium j ambos.
Clumps of bamboo species are also planted as a
source of building material (Table 3.1).
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II. Scrubland
Scrubland occupies much of the hill slopes and is
considered as a seral stage in the development of
climax vegetation (Figure 3. 2). In general, scrubland
in Hong Kong can be further divided into low scrub
and tall scrub.
a) Low Scrub
This is an earlier seral stage of succession
which may have been arrested by frequent burning
and cutting (Figure 3.2). However, some low scrub
has become established as an edaphic climax community
(Figure 3.2) as a result of factors such as infertile
or shallow soil, or limited soil moisture (due to
rapid surface run-off on steep slopes or high
insolation on southern slopes). Low scrub may
also be present on sites exposed to prevailing
strong winds.
Low scrub is characterised by the following
genera: Baeckea, Eurya, Gordonia, Melastoma,
Raphiolepis, and Rhodomyrtus (Table 3.1). Herbs
and grasses often cover a significant area in low
scrub.
b) Tall Scrub
Tall scrub is at a more advanced stage of
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succession (Figure 3.2) and is frequently characterised
by species of Litsea, Rhus, and Schefflera, though
low scrub species are often present (Table 3.1). The
percentage cover of herbs and grasses is much smaller
than in low scrub.
Climbing plants such as Cassytha, Dalbergia,
Dendrotrophe, Gnetum, Millettia, Smilax and Strophanthus
are often associated with scrubland (Table 3.1)
III. Grassland
Grassland is found principally on hill tops but, in
many places, it extends down to the lower hill slopes.
It may be maintained as a climax community (Figure 3.2)
mainly by frequent fires (which are often an annual
occurrence), or may be an edaphic climax community on
infertile or shallow soil (Figure 3.2). The species
composition of grassland is less varied than other
vegetation types. The more common genera include
Ischaemum, Arundinella, Miscanthus and Eulalia (Table
3.1). Herbaceous genera of Asteraceae, Rubiaceae and
Scrophulariaceae are often found among the grasses
(Table 3.1). The fern, Dicranopteris linearis, is
often present in grasslands (and in low scrub) where
fire has been an important factor in arresting the
vegetation.
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On the whole, grassland and scrubland are the
commonest types of vegetation. However, as a result
of continuous tree planting since 1955 woodlands (both
pine and mixed) have been re-established on many
hillsides.
3.4 The Vegetation of Ma On Shan Country Park
A. Specific Types of Vegetation in Ma On Shan Country Park
Specific sites within Ma On Shan Country Park were chosen
for detailed quantitative analysis of vegetation to ascertain
the species composition of the major vegetation types. These
sites were two grasslands, two scrublands (one low scrub
and one tall scrub), and three fung shui woods.
Some information of the sites are given in Table 3.2
and their location is shown in Figure 3.3.
3.4.1 Grassland
I. Site Descriptions and Methods of Analysis
1. Ngong Ping Grassland
The site is an upland plateau (altitude:
400 m), south-southeast of Ngong Ping Shan
(Table 3.2 and Figure 3.3). The entire grassland
forms an extensive flat area of several square
kilometres extent which was previously heavily
grazed by cattle. It is located around an
abandoned village (Ngong Ping), at the rear of
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which is a fung shui wood (Figure 3.4). A small
area (ca. 10 hectares) of abandoned water-logged
paddy fields is located immediately in front of
the village houses (Figure 3.4).
Two sections of the grassland were sampled
by placing I x 1 m quadrats randomly in each
section. The species present in each quadrat,
the total percentage bare ground and both the
density and percentage cover of each species
within the quadrats were recorded. Also, the
height of the tallest plant was recorded.
Ten quadrats were sampled in section A which
was a lightly grazed and moderately trampled area
(frequently used by picnickers), and situated
ca. 200 m. from the margin of Ngong Ping fung
shui wood (Figure 3.4).
Twelve quadrats were sampled in section B which
is a lightly grazed and lightly trampled hill slope
(less used by picnickers), and situated about
400 m from Ngong Ping fung shui wood (Figure 3.4).
Fei Ngo Shan Grassland2.
The hill-top of Fei Ngo Shan (Table 3.2 and
Figure 3.3) is covered entirely by grassland
except for the steep-sided valleys. 1 x 1 m.
quadrats were placed in two different sections,
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10 quadrats per section. The same records made
as at Ngong Ping grassland.
The first 10 quadrats were placed on Section A
a relatively exposed, slight hill slope facing Kai
Tak Airport, i.e. S.S.W. facing (Figure 3.5a).
Prevailing strong winds blow over this section of
the grassland which was frequently visited by
picnickers.
Another 10 quadrats were placed on Section B,
a relatively sheltered hill slope of Fei Ngo Shan
grassland, located on an east-facing hill slope
which was infrequently visited by picnickers
(Figure 3.5 b).
II. Results and Discussion
1. Ngong Ping Grassland
The grassland was sampled at two sites (Section
A: quadrats 1-10 and Section B: quadrats 11-22),
the raw data for the quadrat analysis is given in
Appendix 3.2. Summaries of data for the two
sections are given separately in Table 3.3 (Section
A) and Table 3.4 (Section B) and a comparison
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of results for quadrat analysis of the two
sections is given in Table 3.5. Summary of
quadrat analysis for the entire grassland
community of Ngong Ping (quadrat 1-22) is
given in Table 3.6.
A total of 27 plant species were recorded
in the entire grassland community of Ngong Ping
(Table 3.5 and Table 3.6) of these, 23 species
were recorded in Section A (Table 3.3 and Table
3.5) and 18 species in section B (Table 3.4
and Table 3.5) 14 species (56%) were common to
both sections (Table 3.5). Six species of the
grasses (66%) were common (Table 3.5). The
greater number of species recorded in Section A
is attributable principally to plants other than
grasses, of which there were 16 in Section A
compared with 10 in Section B (Table 3.5). The
higher occurrence of shrubs and forbs in section
A can be attributed to the fact that Section A
is located nearer to the fung shui wood of the
abandoned Ngong Ping Village which is a source of
propagules. In fact, the importance values of
these two groups of plants are higher in Section
A than in Section B (Table 3.5).
However, the number of species recorded in
a quadrat ranges from 4 to 11 for Section A and
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5 to 11 for Section B (Appendix 3.2) which
suggests an insignificant difference in the
species diversity between the 2 sections in
the grassland community of Ngong Ping. Indeed,
the average number of species recorded in a
quadrat was 8.0± 2.8 for Section A, and 7.8±
1.9 for Section B the 2 sets of data show no
significant difference (Table 3.5). This can
be explained by the higher frequencies of grass
species in Section B than in Section A which
compensate for the smaller number of species
of shrubs and f orbs recorded in Section B:
Frequency of grasses for Section B was 4.67
(Table 3.4) while it was only 4 in Section A
(Table 3.3). Moreover, the importance values
of these 3 groups of plants were shown to be
lower in Section A than in Section B (Table 3.5).
A more detailed analysis of the species
composition shows that the grasses and sedges,
having importance values of 68.47 and 10.15
respectively (Table 3.6), form the characteristic
elements in the grassland community as at
Ngong Ping. Totally, there were 6 plant species
which have importance values greater than 5 in
the entire grassland community of Ngong Ping
they are 5 grasses: Ischaemum aristatum, Eulalia
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quadrinervis, Arundinella setosa, Eragrostis
zeylanica and Ischaemum indicum and 1 sedge:
Rhynchospora rubra (Table 3.6 and Figure 3.8).
Among them, Ischaemum aristatum is the most
predominate species and has an importance value
of 33.08 (Table 3.6 and Figure 3.8). Therefore,
the Ngong Ping grassland community can be
described as a consociation dominated by a
single species-- Ischaemum aristatum.
When the 2 sections were considered separately
(Figure 3.6), there were totally 6 species in
Section A and 7 species in Section B having
importance values greater than 5. Again,
Ischaemum aristatum was the most abundant
species, having importance values of 34.3 and
31.5 respectively in Section A and B (Figure 3.6).
Among the other plant species having importance
values greater than 5, 3 are common to both
Sections A and B they are Rhychospora rubra,
Eulalia quadrinervis and Ischaemum indicum
(Figure 3.6). Arundinella setosa and Rhodomyrtus
tomentosa (the most abundant shrub in Ngong Ping
grassland- Appendix 3.5) are the 2 other plant
species having importance values greater than 5
in Section A (Figure 3.6). In Section B, the
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other 3 plant species having importance values
greater than 5 were 2 grasses (Eragrostis
zeylanica and Cymbopogon martinii- Figure 3.6)
and 1 herbaceous composite (Elephantopus scaber-
Figure 3.6).
The total% plant cover ranges from 79 to
159 for the entire grassland community of Ngong
Ping: 87- 159 for Section A and 79- 151 for
Section B (Appendix 3.2). The calculated average
% plant cover was 109.5± 23.7 for Section A and
118.2± 22.4 for Section B (Table 3.5) the two
sets of data, show no significant difference
(Table 3.5).
The total% bare ground ranges from 10 to 40
for the entire grassland community of Ngong Ping:
15- 40 for Section A and 10- 35 for Section B
(Appendix 3.2). The calculated average% bare
ground was 28.5± 6.7 for Section A which was
shown to be statistically significantly higher
than the calculated value of 18.3± 6.5 for
Section B (Table 3.5).
The height (cm) of tallest plant in a quadrat
ranges from 6- 20 for the entire grassland
community: 6- 12 for Section A and 17- 20 for
Section B (Appendix 3.2). The calculated average
of this parameter for Section A was 8.6± 1.9 cm
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which was shown to be significantly lower than
the calculated value of 19.3 +1.1 cm for
Section B (Table 3.5).
The differences in height and bare ground
are due to the fact that Site A is used more
frequently and intensively by campers and
picnickers (Figure 3.4), and are thus subject
to a greater amount of trampling. The results
for height and bare ground are comparable to
those obtained from specific studies on the
effect of trampling on vegetation (Chappell,
et al., 1971 Burden Randerson, 1972 Dale
Weaver, 1974 Edington Edington, 1977).
2, Fei Ngo Shan
The grassland was sampled at two sites
(Section A: quadrats 1-10 and Section B: quadrats
11-20), The raw data for the quadrat analysis is
recorded in Appendix 3.3. Summaries of data
for the two sections are given separately in
Table 3.7 (Section A) and Table 3.8 (Section B),
and a comparison of results for quadrat analysis
of the two sections is given in Table 3.9.
Summary of quadrat analysis for the entire
grassland community of Fei Ngo Shan (quadrat 1-22)
is given in Table 3.10.
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A total of 34 species were recorded in the
grassland (Table 3.9) of which 13 were recorded
in Section A (Table 3.7 and Table 3.9) and 32
in Section B (Table 3.8 and Table 3.9) the
number of species common to both sections was
only 11 (32.3%). Moreover, the number of speices
recorded in a quadrat was 6.3± 1.2 for Section
A which was significantly lower than the value of
13.2 ±1.5 for Section B (Table 3.9). These
observations strongly suggest a higher species
diversity in Section B than in Section A. In
fact, Appendix 3.3 shows that all the shrubs
species recorded in the quadrat analysis of
Fei Ngo Shan grassland were recorded from
Section B and none from Section A. The main
shrub species recorded in Section B are Homalium
cochinchinensis, Ilex pubescens, Raphiolepis
indica and Rhodomyrtus tomentosa.
The absence of shrub species from Section A
is probably related to its exposed position
(Figure 3.5 a) where prevailing strong winds
may limit the growth of vegetation and thus
maintain Section A as a grassland. On the other
hand, Section B is situated on a much more
sheltered hill slope (Figure 3.5 b) where shrubs
are able to establish themselves.
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The great occurrences of shrub species at
Section B and their absence from Section A not
only accounts for the greater plant diversity in
Section B, but also for the higher coverage and
greater plant height in Section B (Table 3.9).
A more detailed anlaysis of the species
composition shows that totally there were 6 plant
species having an importance value greater than
5 in the entire grassland: they include 3 species
of grasses (Miscanthus sinensis, Ischaemum
aristatum and Ischaemum indicum) 1 fern
(Schizoloma ensifolium) and 2 herbaceous plants
(Melastoma dodecandrum and Aster baccharoides)
(Table 3.10 and Figure 3. 8). The 3 grasses,
each having an important value greater than 10
(Figure 3.8), are the co-dominant species so that
Fei Ngo Shan grassland can be described as an
I-M-I association.
When Sections A and B were considered
separately (Figure 3.7) there were totally 5 species
in Section A and 6 species in Section B which have
importance values greater than 5. Again,
Ischaemum aristatum, Miscanthus sinensis and
Ischaemum indicum together form the more abundant
group in each section (Figure 3.7). There were
2 other species (Rhynchospora rubra and Schizoloma
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ensifolium- Figure 3.7) in Section A and 3
other species (Melastoma dodecandrum, Aster
baccharoides and Schizoloma ensifolium-
Figure 3.7) in Section B which have importance
values greater than S.
III. Conclusion
Comparisons of quadrat analyses for Ngong Ping
grassland and Fei Ngo Shan grassland are given in
Table 3.11 and Figure 3.8.
A total of 46 different species were recorded
on both sites (Table 3.11) of these, 27 species were
recorded at Ngong Ping and 34 at Fei Ngo Shan. Among
them 15 species (32.6%) were common to both sites
(Table 3.11). Moreover the average number of species
per quadrat for Ngong Ping grassland was only 7.9- 2.3
which was significantly lower than the value of 9.8±
3.8 for Fei Ngo Shan grassland. These results indicate
a higher species diversity in Fei Ngo Shan grassland
which is attributable to the great variety of shrub
species in Section B at Fei Ngo Shan.
The higher% cover in Fei Ngo Shan grassland and
the greater average height of tallest plants when
compare to Ngong Ping grassland were also due principally
to the better-developed shrub growth in Section B
of Fei Ngo Shan grassland.
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The average% bare ground at the two sites are
not significantly different (Table 3.11).
A more detailed analysis of the species composition
of the 2 grassland sites shows that there were totally
6 species having importance values greater than 5 on
each grassland site (Figure 3.8). From the results,
it can be concluded that Ngong Ping grassland is a
consociation dominated by Ischaemum aristatum
(importance value= 33.08) while Fei Ngo Shan
grassland is an I-M-I association with Ischaemum
aristatum (importance value= 15.15), Miscanthus
sinensis (16.41) and Ischaemum indicum (11.7) as
co-dominants (Figure 3.8).
3.4.2 Scrubland
I. Site Description and Methods of Analysis
1. Low Scrubland:S.S.W. Hunch Backs
The study site was situated on a south
south-west facing slope (2100) of the Hunch Backs,
west of the peak of Ma On Shan and at an altitude
of 350 m (Table 3.2 and Figure 3.3). Figure 3.9
is a photograph of the study site where 1 x 1 m
quadrats were placed randomly at 25 places over
the entire area.
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2. Tall Scrubland: N.N.W. Hunch Backs
The study site was situated on a north
north-west facing slope (3300) of the Hunch
Backs, south-east of Wu Kai Sha it is also
at an altitude of about 350 m (Table 3.2 and
Figure 3.3). Figure 3.10 shows the site with
the steep ridge of the Hunch Backs (altitude
600 m.) behind. The same number of 1 x 1 m
quadrats were placed randomly over the site as
at the low scrubland site.
Figure 3.11 is an aerial photograph showing
the relative location of the 2 scrubland sites on
the different aspects of slope on the Hunch Backs.
II. Results and Discussion
Raw data obtained from quadrat analyses at the
low scrubland site and the tall scrubland site are
given in Appendices 3.14 and 3.5 respectively
summaries of the quadrat analyses of the 2 scrubland
sites are given separately in Tables 3.12 and 3.13
respectively. Comparison of results of quadrat
analysis for the two scrublands is given in Table 3.14.
1. Low Scrubland
The average height of the tallest plant recorded
in a quadrat ranged from 0.65 m to 1.8 m (Appendix
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3.4) and the average value was about 1.0 0.4 m
(Table 3.14).
The total% cover ranged from 117 to 205
(Appendix 3.4) and the average value was
177+ 30.9 (Table 3.14). The bare ground ranged
from 30 to 70% (Appendix 3.4) and the average
was 42± 11.7 (Table 3.14).
A total of 37 different species were recorded
including 3 ferns, 9 grasses or sedges, 8 forbs
and 17 shrubs or young individuals of tree
species (Table 3.14). The total number of species
recorded in a quadrat ranged from 9 to 11 (Appendix
3.4) and the average was 12.0± 2.0 (Table 3.14).
A more detailed consideration of the species
composition shows that both shrubs and grasses
(including sedges) have closely similar importance
values: 36.37 and 38.43 respectively (Table 3.14).
This shows that low scrubland is at an early
stage in succession from grassland to full-
developed scrubland (Figure 3.2). Among the
grasses, Arundinella setosa and Ischaemum indicum
were the most abundant species, having importance
values of 15.5 and 12.4 respectively (Figure 3.12).
Totally, 5 species had importance values greater
than 5 at the low scrubland site (Figure 3.12).
The other 3 species were the shrubs Baeckea
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frutescens and Rhodomyrtus tomentosa and the
fern Schizoloma ensifolium. In fact, Baeckea
frutescens (importance value: 15.8, Figure 3.10),
when compared to other shrub species, was the
most important shrub, and was the only shrub
which occurred in all 25 quadrats. The other
important shrubs were Rhodomyrtus tomentosa
(importance value: 5.7), Raphiolepis indica
and Gordonia axillaris.
Cassytha filiformis, Dendrotrophe frutescens,
Gnetum montanum, Morinda umbellata, Millettia
nitida and Smilax lg abra are climbers recorded
in this low scrubland site.
2. Tall Scrubland
The average height of tallest plant recorded
in a quadrat ranged from 1.5 m to 8 m (Appendix
3.5) and the average was 2.7± 1.3 m (Tabld 3.14)
The total% cover ranged from 126 to 285
(Appendix 3.5) and the coverage was 214.3± 47.5
(Table 3.14). The bare ground ranged from 50 to
80% (Appendix 3.5) and the average value was
62.4± 8.3 (Table 3.14).
A total of 73 different species were recorded
(Table 3.14) including 9 fern species, 6 grasses
or sedges, 9 forbs and 49 shrub species or young
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individuals of tree species. The total number
of species recorded per quadrat ranged from 11
to 20 (Appendix 3.5), and the average was 14.2±
3.5 (Table 3.14).
The main component was a variety of shrubs
(49 different species, Table 3.14), and the sub-
total importance values of shrubs was 61.1 but
was only 16.8 for grasses and sedges (Table 3.14).
This suggests that the tall scrubland is more
mature and has proceeded further in succession
than has the low scrubland. The importance values
of the individual shrub species show that there
is no obvious dominant species (Table 3.13) and
the characteristic appearance of the community
is due to the presence of a large number of
different scrubs possessing a similar life form.
A more detailed consideration of the species
composition shows that several species of climbers
were recorded in the quadrats. Some of these,
such as Lonicera confusa, L. reticulata and
Ampelopsis contoniensis are often found as
climbers in forest. The rest are well-known
as climbers in scrubland.
As mentioned previously, some of the species
recorded as shrubs are actually species of trees.
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represented by immature individuals, viz. Aporusa
chinensis, Castanopsis fissa, Cratoxylum ligustrinum
Diospyros morrisiana, Itea chinensis, Litsea
cubeba, L. rotundifolia, Machilus velutina, Rhus
chinens is, S chef f lera octophylla and Turpinia
arguta. The presence of these young trees strongly
suggests that the tall scrubland is at a seral
stage between low scrubland and broad-leafed
forest (Figure 3.2).
III. Conclusion
A comparison of the main features of the two
scrubland communities is given in Table 3.14. The
main points are:
The average height of tallest plants in the tall1.
scrubland was significantly greater than in the
low scrubland (Table 3.14). The tallest plant
recorded for tall scrubland site was about 8 m
while that for low scrubland site was only 2 m.
Many of the tree species recorded in the tall
scrubland site, which include A poruses chinensis,
Machilus velutina and Castanopsis fissa can
exceed 20 m in height.
The average plant cover was significantly higher2.
for the tall scrubland (Table 3.14). Comparison
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of the height of the 2 scrubland community
suggests that tall scrubland community has
1 or possibly 2 more strata than the low
scrubland community, this result in a greater
overlapping area and hence a greater coverage
in tall scrubland. Indeed, the sub-total
dominance value(=%pland cover) of shrub
species for the tall scrubland was 142.16
(Table 3.17) while the corresponding value
in the low scrubland was only 90.02 (Table 3.12)
The average bare ground of tall scrubland was3.
significantly higher than that in low scrubland
(Table 3.14). This may be attributed to the
higher coverage afforded by grasses and sedges:
the sub-total dominance value(=% plant cover)
of grasses and sedges at low scrubland was 54.88
(Table 3.12) the corresponding value at tall
scrubland was only 15.44 (Table 3.13).
The overall total number of species recorded in4.
both scrubland sites was 85 (Table 3.14). Of
these, 37 were recorded in the low scrubland and
73 in the tall scrubland (Table 3.14). The number
of species common to both sites was only 25
(29.4%). Thus, there was a higher species
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diversity in the tall scrubland, and this is due
mainly to the greater number of shrubs and immature
trees recorded there.
5. A comparison of the importance values of each plant
group on both scrubland sites show that shrubs and
immature trees form the dominant life form in the
tall scrubland site (Table 3.14) while grasses and
sedges, and shrubs are the two major components
in the low scrubland site (Table 3.14).
Finally, it can be concluded that the N. N. W. facing
hill slope of the Hunch Backs is a tall scrubland which
is at a transitional seral stage of the succession
between scrubland and woodland (Figure 3.2). If
further succession is allowed to proceed, a broad-
leaf woodland will result. This is exemplified by
the frequent occurrence of seedlings of the tree
Schefflera octophylla in the tall scrubland: of the
25 quadrats, 17 contained seedlings of Schefflera
octophylla were recorded (Appendix 3.5).
Conversely, the S.S.W. facing hill slope of The
Hunch Backs is comprised of a low shrub community
which is thought to be at an earlier seral stage
between grassland and scrubland (Figure 3.2).
Although the hillslopes adjoining the low scrubland
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site carried Pinus massoniana and 11 pine trees were
recorded within 5 m of the 25 quadrats sampled, only
1 seedling pine tree was recorded at a distance of
0.85 m from quadrat number 6 (Appendix 3.5). This
low occurrence of natural regeneration by pines
suggests that the low scrubland is undergoing
succession at a slow or negligible rate.
3.4.3 Fung Shui Wood
Fung shui woods are a characteristic feature in the
countryside of Hong Kong. They are usually located at
the rear of a village and are believed to be remnants
of the bygone semi-deciduous hardwood forest which
covered most of Hong Kong (Thrower, 1975). The
survival of these small patches of well-developed
woodland have been due to the protection afforded by
the villagers who believe that the existence of the
fung shui wood would contribute supernatural effects
that may lead to good fortune for the villages.
Three fung shui woods within the Ma On Shan Country
Park were chosen for a study of their floristic
characteristics.
I. Site Descriptions and Methods of Analysis
1. Wong Chuk Yeung Fung Shui Wood
Wong Chuk Yeung village is located in a valley
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west of Ma On Shan at an altitude of 200 m
(Figure 3.3 and Table 3.2). The village belongs
to Cantonese clan of Li
wood is located at the rear of the village
(Figure 3.13) and covers an area of about 5000
square metres.
Two transect lines each 45 metres long, were
run more or less parallel across the fung shui wood
from one edge to the other. The distance between
the two transect lines was about 15 metres. Trees
having a trunk diameter (d.b.h. 1) of more than
6 cm and located within 3 m of the transect line
were recorded. Hence, each transect line represents
a belt transect of 6 m wide. The species (or genus
if identification to species was not possible),
d.b.h. (cm) and the crown-covert (m2) were recorded
for each tree. The distance of each tree along
1 d.b.h. is the diameter at breast height, ie. approx.
1.3 m above ground level.
2 Crown cover was estimated by measuring two diameters
of the crown at right angles to one another, and using
their mean to calculate the area covered by the crown.
（ 李 ） The fung shui
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the transect line, and its perpendicular distance
from the transect line were also recorded. In
addition, climbers on the sampled trees were
recorded.
Understorey plants were also sampled by the
line intercept technique, so that plants which
touched the transect line or which were immediately
above or below it were recorded from this:
no. of 1 metre intervals in which it occurs
frequency o.
total no. of 1 metre intervals in transect line
a species
2. Ngong Ping Fung Shui Wood
Ngong Ping Fung Shui Wood is located on the
upland plateau (altitude 400 m) which has already
been described in section 3.4.1 (Table 3.2 and
Figure 3.3)
The fung shui wood is crescent-shaped and
covers an area of about 4000 square meters
(Figure 3.14). It had been affected by Typhoon
Hope (2 August, 1979) especially along the edge
(Figure 2.18) and a few trees were blown down
during the incident (Figure 2.3).
The same sampling techniques for trees and
understorey plants were used as in Wong Chuk Yeung
fung shui wood. However, only one transect (76 nm)
was run across the wood, from one margin to the
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other, because the position of the village and
topographical factors prevented more from being
done.
3. Mui Tsz Lam Fung Shui Wood
The fung shui wood is located at the rear
of Mui Tsz Lam Village (Table 3.2 and Figure 3.20)
the location of the village has been described
in section 2.5.
One belt transect (length 25 m, width 6 m)
was run from ridge-top to ridge-top across a
valley within the fung shui wood. Tree species,
climbers and other understorey plants within
the belt transect were recorded.
II. Results and Discussion
Raw data for Wong Chuk Yeung are given in Appendices
3.6, 3.7 and 3.9 and for Ngong Ping in Appendices 3.8
and 3.10. Calculations from these data and data on
Mui Tsz Lam are given in Tables 3.15- 3.21 and
Figure 3.16.
1. Tree Species
Tree species recorded in the 3 fung shui woods
are given in Table 3.15. The occurrence of species
can be summarized as follows:
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a) Total species in all 3 woods= 48
b) Total species in Wong Chuk Yeung (WCY)= 22
c) Total species in Ngong Ping (NP)= 20
d) Total species in Mui Tsz Lam (MTL)= 11
e) Species common to all 3 woods= 0
Species common to WCY and NP= 1 (3.03%):f)
Daphniphyllum glaucescens




h) Species common to NP and MTL= 1 (3.33%)
Sterculia lanceolata
The low% of common species among the 3 fung
shui woods examplif ies the phenomenon of discontinuity
of distribution of species between the 3 woods.
2. Vegetation Structure
a) Densities of Tree Species
Calculated densities of tree species in the
3 fung shui woods were given in Table 3.16.
In general, greater densities of trees were
recorded in Ngong Ping (0.18) and Mui Tsz Lam
(0.14) than in Wong Chuk Yeung (0.08) Table
3.16. However, the number of different species
101
recorded per m2 was higher for Mui Tsz Lam
while it was the same for Ngong Ping and Wong
Chuk Yeung (Table 3.16). When the number of
individuals per species was calculated for
the 3 fung shui woods, it was found that
both Wong Chuk Yeung and Mui Tsz Lam have
lower values than Ngong Ping (Table 3.16).
This reflects that the characteristic sporadic
occurrence of any single species in a semi-
deciduous forest was more obvious at Wong
Chuk Yeung and Mui Tsz Lam than at Ngong Ping.
In addition, the relative densities of the
most abundant species, Aquilaria sinensis
in Wong Chuk Yeung and Mallotus hookerianus
in Ngong Ping, were only 11.6% and 28.6%
respectively (Table 3.16). On the other
hand, the relative density of the most abundant
species in Ngong Ping (Sarcospermum laurinum)
was as high as 41.7% and exhibit a relatively
high importance than other tree species in
this fung shui wood.
b) d. b. h. and Crown Cover
Measurements of dbh and crown cover were not
made at Mui Tsz Lam. Therefore, comparisons will
be made only between Wong Chuk Yeung and Ngong Ping.
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Calculations of both dbh and crown cover
for Wong Chuk Yeung and Ngong Ping were given
in Table 3.17. The mean dbh for Wong Chuk
Yeung was 19.1 cm which is significantly greater
than the mean d.b.h. of 14.2 cm for Ngong Ping
(Table 3.17). The greater value of d.b.h.
(trunk diameter) in Wong Chuk Yeung than in
Ngong Ping suggested that the trees in the
former fung shui wood was larger and more
mature.
It was also found that the standard deviation
from the mean of d.b.h. was higher in Wong Chuk
Yeung than in Ngong Ping (Table 3.17). This
observation reflects that the trees recorded
in Ngong Ping were more uniform in size while
that of Wong Chuk Yeung were not so.
Crown cover measurements show that the
mean crown cover value for Wong Chuk Yeung
(31.6 m 2) was significantly higher than the
2
mean crown cover value for Ngong Ping (15.6 m)
Figure 3.17. This suggests that trees recorded
in Wong Chuk Yeung provide greater coverage
than do the trees in Ngong Ping.
However, the total crown cover area in
Wong Chuk Yeung was 1389.3 m2 while that for
2Ngong Ping was 1296.2 m. This gives an
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average crown cover of 2.6 m2 per square metre
in Wong Chuk Yeung which is not significantly
lower than the average crown cover of 2.8 m2
per square metre in Ngong Ping (Table 3.17).
Although similar crown cover per unit
area were calculated for the 2 fung shui wood, the
larger and more mature trees in Wong Chuk Yeung
(as suggested by mean d. b. h. and mean average
crown cover) were expected to provide a thicker
crown cover which were more effective in
reducing light penetration in this fung shui
wood than the other.
3. Climbers Associated with Recorded Trees
Climbers associated with the recorded tree species
are listed in Table 3.18. A total of 19 different
species of climbers were recorded in the 3 fung
shui woods. Of these 8 were recorded in Wong
Chuk Yeung, 10 in Ngong Ping and 6 in Mui Tsz
Lam.
The occurrence of common climber species on
the recorded trees in the 3 woods are summarized
as follows:
a) 3 species, Pothos chinensis, Psychotria serpens
and Zanthoxylem nitidum, were common to both
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Wong Chuk Yeung and Ngong Ping.
b) 2 species, Lemmaphyllum microphyllum and Pothos
chinensis, were common to both Ngong Ping and Mui
Tsz Lam.
I species, Pothos chinensis, was common to bothC)
Wong Chuk Yeung and Mui Tsz Lam it is also the
only I species which is common to all 3 fung
shui woods.
Since only the climbers associated with the
recorded trees are considered in this section, it
would be more convenient and more adequate to
express the frequency of these recorded climbers
in terms of individuals of a species per recorded
tree. The frequencies and relative frequencies
of the more abundant climber species are listed
in Table 3.19. It was found that the more
abundant species in a fung shui wood (e.g.
Psychotria serpens in Wong Chuk Yeung Pothos
chinensis, Psychotria serpens and Lemmaphyllum
microphyllum in Ngong Ping and Pothos chinensis
in Mui Tsz Lam, Table 3.19) were often common
species among the 3 fung shui woods (Table 3.18
and Table 3.19).
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A interesting finding was the presence of
the big epiphytic fern Pseudodrynaria coronans,
in the crowns of Sarcosperma laurinum (Figure
3.15). This fern is more commonly found amongst
stones and rocks, and its presence on the tree
trunks in Ngong Ping fung shui wood is an
uncommon feature in Hong Kong.
4. Understorey Species
Records of understorey species in Wong Chuk
Yeung and Ngong Ping were given in Appendix 3.9
and Appendix 3.10. Note that the records of
understorey plants of the two transects in
Wong Chuk Yeung fung shui wood were dealt with
as one transect (total length of transect is
therefore equal to 90 m). A summary of the
records of understorey species in the 2 fung
.shui wood was given in Table 3.20.
A total of 136 different species of understorey
plants were recorded in Wong Chuk Yeung and Ngong
Ping. Of these, 69 were recorded in Wong Chuk
Yeung and 97 in Ngong Ping. 30 species (22%)
were common to both fung shui woods. In addition,
the number of species recorded per m-interval
was greater in Ngong Ping (1.28) than in Wong
Chuk Yeung (0.77).
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The record of the abundant species of the
understorey plants in the 2 fung shui woods is
given in Table 3.21.
Totally, 10 species in Wong Chuk Yeung were
regarded as abundant species which have frequencies
greater than 10. Similarly, 16 abundant species
were recorded in Ngong Ping.
As a result of these comparisons, it can be
concluded that the understorey plants in Ngong
Ping have both a greater species diversity and a
greater frequency than in Wong Chuk Yeung. This
is probably due to the greater amount of light
penetration into Ngong Ping fung shui wood
(as suggested in the study of the vegetation
structure of the 2 fung shui woods).
3.4.4 Lichens
The distribution of lichens within the Ma On Shan
Country Park was recorded and is listed in Table 3.22.
A total of 43 species were recorded in Q regions within
the Country Park.
The number of species recorded for each site is
partly a function of the size of that site. For
example, the Ngong Ping fung shui wood (7 species) is
small and circumscribed whereas the region between
Tai Shui Hang and Mui Tse Lam (15 species) is both
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large and varied. However, the paucity of lichens
in the Nai Chung pine woodland (2 species) on the
boundary of the Park is striking. The Ngong Ping
grassland (3 species) and S.S.W. Hunch Backs (3
species) both had small lichen floras, a fact which
might be attributed to the periodic occurrence of fires
and their exposed situation. The Fei Ngo Shan
grassland supported a much richer flora than at Ngong
Ping, probably because of the sea mist that drifts
over the grassland at all times of the year. Moreover,
the shrubs at Fei Ngo Shan provided a substrate for
a number of species.
Twenty-five of the lichens were crustose, 11 foliose
and 7 fructicose. The predominance of crustose forms
is characteristic of the lichen flora of Hong Kong, for
they are certainly the most wide-spread forms. The
large foliose forms, and fructicose lichens, must be
searched for in protected situations and this was not
done.
In conclusion, the lichen flora of the Country Park
is rather restricted, and shows a predominance of
crustose forms. However it is adequate to be an item
of general educational interest to visitors.
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General Distribution of Vegetation Types on Ma On ShanB.
Country Park
The whole of Ma On Shan Country Park covers an area of
28.8 km, so that it was not feasible to make a detailed
quantitative analysis of the vegetation of the entire
Country Park. Instead, a general study of the vegetation
types over the entire Country Park was carried out so
that it could be assigned to categories. The detailed
information obtained for specific sites (Figure 3. 2 and
Table 3.3) can be applied, in terms of structure and
species composition, to the general categories. The
existence of local variation must be recognised.
A map showing the general distribution of vegetation
types over the entire Country Park is given as Figure 3.16.
In general, scrubland and grassland together form the
major vegetation types within Ma On Shan Country Park,
though forested valleys are also present. A few fung
shui woods such as Mui Tsz Lam, Ngong Ping and Wong
Chuk Yeung, Mau Ping are located near abandoned villages.
A strip of grassland runs from north to south in the
centre of the Park, corresponding to the upper parts
of the ridges which form the watershed between Shatin
Hoi and Sai Kung Hoi. It extends from the southern
slopes of Ma On Shan, through Ngong Ping plateau, to Fei
Ngo Shan. The composition of this vegetation has been
determined quite accurately (vide Section 3.4). The
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grassland extends far down the east-facing slopes and
grades into low scrubland. In some sheltered valleys
on the eastern side of Fei Ngo Shan small areas of
tall scrubland-woodland are present. On the western
side of the watershed scrubland extends almost to
the crests of the ridges: much of it is well developed
scrubland, with tall scrub and woodland in the valleys.
However, tall scrubland and immature broad-leaf
woodland are most extensively developed on the northern
slopes of the Hunch Backs and Ma On Shan itself the
composition of these communities is described in
Section 3.4.2.
At various places within ,and on the boundaries of the
Park, there are quite large areas of abandoned paddy fields.
These occur particularly in the western valleys (ea. Tai
Shui Hang to Mui Tsz Lam) where they are rapidly reverting
to natural vegetation. These sites have been classified
according to the type of vegetation that they carry now
(mid 1980).
The distribution of various types of vegetation has
an important influence on the use of sites within the
Park for different activities. For this reason a good
deal of attention has been given to it. The allocation
of land for different uses, as determined by vegetation
and other factors, will be considered in Part B.
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Table 3.1 Representative Genera found in the Different Categories of Vegetation Types in Hong Kong.
I. Woodland II. Scrubland
III. Grasslandb) Planted Woodland
a) Broad-leafed
a) Low Scrubland b) Tall Scrublandc) Fung Shui WoodWoodland i) Pine Woodland ii) Mixed Pine Woodland
Stratum I: Upper Stratum: Upper Stratum: Grasses:Shrub species:Plant species comrosition Shrub species:
similar to that of Broad-PinusCastanopsis Pinus LitseaBaeckea Is chaemumleafed woodland.
Lower Stratum:Cinnamomum Acacia Eurya Rhus ArundinellaWithenriched tree species:

















Table 3.2 Some Information of the Specific Sites for Vegetation Analysis.
Vegetation TypeName of Site Altitude (m) Grid Reference (UTMG)
400 KV165792GrasslandNgong Ping
450 KV135749GrasslandFei Ngo Shan
The Hunch Backs KV157811350Low scrubland
(S.S.W. facing slope)
The Hunch Backs KV163820350Tall scrubland
(N.N.W. facing slope)
KV167788400Fung Shui woodNgong Ping.
KV183806200Fung Shui woodWong Chuk Yeung
KV149788200Fung Shui woodMui Ts z Lam
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Table 3.3 Summary of Quadrat Analysis for Section A of Ngong Ping Grassland.
ImportanceRelative Relative RelativePlant Species Density Dominance Frequency
Dominance Frequency ValueDensitv
I Ferns
2.56 1,39Adiantum flabellulatum 0.3 0.8 0.2 0.87 0.73
1.28 0.550.1Dicranopteris linearis 0.1 0.1 0.29 0.09
1.28 0.65Schizoloma ensifolia 0.40.1 0.1 0.29 0.37
2.595.12Sub-total 0.5 1.3 0.4 1.45 1.19
2, Grasses
10.6312.8210.13.4Arundinella setosa 1.0 9.259.83
0.5 4.346.41cmbo on martinii 4.302.314.70.8
2.132.56Eragrostis zevlanica 2.30.6 2.110.2 1.73
1.411.282.020.7 0.920.11.0Eriachne pallescens
7.4810.262,C 6.415.787.0 0.8Eulalia guadrinervis
12.82 34.3114.7 47.6242.491.052.0schaemum 2ristatum
5.585.13Ischaemum indicum 1.8 6.410.47.0 5.20
0Miscanthus floridulus 000 000
000 0 00 0Setaria .glauca
S-tc)ta1 65.8851.2824.C 4.084.1 69.36 77.02
Sedges3.
1.422.56Fimbristylis sp. 0.4 0.6 0.2 1 .16 0.55
8.97 8.21Rhynchospora rubra 2.6 8.9 0.7 7.52 8.15
11.53Sub-total 9.633.0 9.4 8.68 8.70.9
4 Other Herbs
2.475.13Aster baccharoides 0.5 0.9 0.4 1.45 0.82
1.28 0.68Desmodium heterocarpon 0.2 0.2 0.1 0.58 0.18
0 0Elephantopus scaber 00 0 0 0
2.56 1.71Haloragis chinensis 0.7 0.6 2.020.2 0.55
0 0Hedyotis acutangul 0 0 0 0 0
6.41 3.81Inula c_appa 1.2 1.7 0.5 1.563.47
2.56 2083Melastoma dodecandrum 1.1 2.753.0 0.2 3.18
3.85 1.76Osbeckia chinensis 0.3 0.6 0.3 0.87 0.55
0.621.280.1Phyllanthus cochinchinensis 0.3 0.1 0.29 0.28
1.673.85Solidago virgo-aure. 0.3 0.3 0.3 0.87 0.28
?6.92 15.55Sub-total 4.4 7.6 2.1 12.73 6.97
5. Shrubs
0.831.28Embelia laeta 0.1 1.0 0.1 0.29 0.92
5.13 12.472.2 4.8 0.4 4.406.36Eurya japonica
1.28 0.93Rhodomyrtus tomentosa 0.2 1.0 0.1 0.58 0.92
7.59 13.23Sub-total 2.5 6.8 0.6 6.227.23
6. Unknown
2.56 1.11Dicotyledon seedlings 0.2 0.2 0.2 0.58 0.18
Total 109. 2 7.834.6
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Table 3.4 Summary of Quadrat Analysis for Section B of Ngong Ping Grassland.
ImportanceRelative Relative RelativeDensity Dominance Frequency
Density Dominance Frequency Value
1. Ferns
0Adiantum flabellulatum 00 0 0 0 0
0Dicranopteris linearis 00 0 0 0 0
3.81Schizoloma ensifolia 6.392.080.75 0.5 1.773.26
3.81Sub-total 6.390.75 2.08 0.5 1.773.26
2. Grasses
3.77Arundinella setosa 5.360.83 2.75 2.340.42 3.61
5.71Cymbopgon martinii 6.391.0 7.5 0.5 4.35 6.39
9.73Eragrostis zeylanica 10.602.17 10.75 0.83 9.44 9.16
000 0 0 0Eriachne pa]lescens 0
9.7211.751.75 11.5 0.92 7.61 9.80Eulalia guadrinervis
Ischaemum aristatum 31,5112.778.67 51.67 1.0 44.0437.71
5.71Ischaemum indicum 6.391.08 7.08 0.5 4.70 6.04
1.44Miscanthus floridulus 23170.25 1.25 0.17 1.09 1.07
3.874.221.0 0.333.58 4.35 3.05Setaria glauca
Sub-total 71.4659.6516.75 4.6796.08 72.52 81.89
3. Sedges
00Fimbristylis sp. 0 0 0 0 0
11 1112.77Rhynchospora,rubra 2067 10.5 1.0 11.61 8.95
11.1112.77Sub-total 2.67 10.5 1.0 11.61 8.95
4. Other Herbs
00Aster baccharoides 0 0 0 0 0
1.092.17Desmodium heterocarpon 0.17 0.42 0.17 0.360.74
50156.39Elephantopus scaber 1.33 3.83 0.5 5.79 3.27
00Haloragj chinensis 0 0 0 0 0
0.481.02Hedyotis acutangula 0.08 0.08 0.08 0.35 0.07
Inula cappa 4 1.853.190.33 1.08 0.25 1.44 0.92
0.621.02Melastoma dodecandrum 0.08 0.58 0.08 0.35 0.49
1.182.17Osbeckia chinensis 0.25 0,33 0.17 1.09 0.28
00Phyllanthus cochinchinensis 0 0 0 0 0
0.511.02Solidago virgo-aurea 0.08 0.17 0.08 0.35 0.15
10.8816.98Sub-total 2.32 6.49 1.33 10.11 5.54
5. Shrubs
00Embelia laeta 0 0 0 0 0
000 0 0 0 0Eury a japonica
2.754.22Rhodomyrtus tomentosa 0.5 2.17 0.33 2.18 1.85
2.754.22Sub-total 0.5 2.17 2.180.33 1.85
6. Unknown
00Dicotyledon seedlings 0 0 0 00
Total 22.99 117.32 7.83
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Table 3.5 A Comparison of Results of Quadrat Analysis at Section A and




Total number of species
27
on both sections







8(5) 7 (5)d) Other Herbs
1(1)3(1)Shrubse)
Number of species common I4
to both sections
56common species










Average height of tallest P 0.00119_'l 1.11.98.6
plant (cm) in each quadrat
NS: No significant difference
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Table 3.6 Summary of the Quadrat Analysis for Ngong Ping Grassland.
Relative Relative Relative ImportancePlant Species Density Dominance Frequency
Density Dominanc( Frequency Value
1. Ferns
Adiantum flabellulatum 0.14 0.36 0.09 0.49 0.32 1.12 0.64
Dicranopteris linearis 0.05 0.05 0.05 0.17 0.04 0.62 0.28
0.46 1.32 0.32 2.251.59Schizoloma £nsifolia 3.991.16
Sub-total 0.65 1.73 0.46 2.25 5.731.52 3.17
2. Grasse
Arundinella setosa 2.00 6.09 0.68 6.95 8.48 6.935.35
Cymbopogon martinii 0.91 6.23 0.50 6.23 4.963.16 5.48
Eragrostis zeylanica 1.46 6.91 0.55 5.08 6.866.08 6.01
0.32 0.46 0.05 1.11 0.620.40 0.71Eriachne pallescens
Eulalia auadrinervis 1.86 9.46 0.86 6.47 10.72 8.508.32
Ischaemum aristatum 11.86 51.82 1.00 12.4741.22 33.0845.56
Ischaemum indicum 1.41 7.05 0.46 5.744.90 5.616.19
Miscanthus floridulus 0.14 0.68 0.09 1.12 0.730.49 0.59
0.55Setaria glauca 1.91 2.240.18 1.941.91 1.68
Sub-total 20.51 90061 4.37 54.48 68.4771.29 79.65
3. Sedges
Fimbristylis sp. 0.18 0.27 0.09 1.120.63 0.660.24
Rhvnchospora rubra 2.64 9.77 0.86 10.729.18 9.498.59
Sub-total 2.82 10.04 11.840.95 10.159.81 8.83
4. Other Herbs
Aster haccharoides 0.23 0.41 0.18 2.240.79 0.36 1.13
Desmodium heterocarpon 0.18 0.32 0.14 1.750.63 0.28 0.89
Elephantopus scaber 0.73 2.09 0.27 2.54 2.583.371.84
Haloragis chinensis 0.32 0.27 0.09 1.12 0.821.11 0.24
Hedyotis acutanguLa 0.05 0.05 0.05 0.62 0.280.17 0.04
Inula cappa 0.73 1.36 0.36 4.49 2.742.54 1.19
Melastoma dodecandrum 0.55 1.751.68 0.14 1.711.91 1.48
Osbeckia chinensis 0.27 0.46 2.870.23 0.94 1.400.40
Phyllanthus cochinchinensis 0.05 0.14 0.05 0.62 0.300.17 0.12
Solidago virgo-aurea 0.18 2.240.23 0.18 0.63 1.020.20
Sub-total 3.29 21.077.01 1.69 12.8711.43 6.15
5. Shrubs
Embelia laeta 0.05 0.45 0.05 0.62 0.390.17 0.39
Eurya iaponica 0.09 0.45 0.05 0.620.31 0.440.39
Rhodomyrtus tomentosa 1.27 3.36 4.490.36 4.41 2.95 3.95
Sub-total 1.41 4.26 5.740.46 4.784.90 3.75
6. Unknown
Dicotyledon seedlings 0.09 0.09 0.09 0.31 0.08 1.12 0.5C
Total 28.77 113.74 1008.02 100100 100
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Table 3.7 Summary of Quadrat Analysis for Section A of Fei Ngo Shan Grassland.
Relative Relative Relative Importance
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0000000Aster baccharoides




























Table 3.8 Summary of Quadrat Analysis for Section B of Fei Ngo Shan Grassland,
Relative Relative Relative ImportancePlant Species Density Dominance Frequency
Density Dominance Frequency Value
1. Ferns
Adiantum flabellulatum 0.1 0.1 0.1 0.22 0.170.06 0.23
Blechnum orientale 0.1 1.5 0.1 0.22 0.86 0.23 0.44
Dicranopteris linearis 1.5 9.0 0.4 5.173.23 3.39 3.93
Lycopodium cernuLUn 1.0 4.0 0.3 2.15 2.262.30 2.24
Schizoloma ensifolia, 4.1 6.6 0.9 8.82 3.79 9.26 7.29
Sub-total 6.8 21.2 1.8 26.82 15,37 14.0712.18
2. Grasses
Eragrostis atrovireus 1.0 3.9 0.4 2.15 2.24 2.26 2.18
Eremochloa ciliaris 0.1 0.230.7 0.1 0.280.22 0.4
Ischaemum aristatum 6.2 23. 2 13.961 13.5313.3 13.32
Ischaemum indicum 2.4 8.6 0.9 5.42 5.175.16 4.94
Mis can thus s inens is 6.7 30.5 15.12 15.681 14.41 17.51
Sub-total 16.4 66.9 36.993.4 36.8435.24 38.41
3. Sedges
Rhynchospora rubra 0.1 00230.5 0.250.1 0.22 0.29
Scleria chinensis 0.3 0.681.2 0.670.2 0.65 0.69
Sub-total 1 .70.4 0091 0.940.3 0.87 0.98
4. Other Herbs
0.1 0.1 0.23 0.170.1 0.22Adenosma glutinosum 0.06
Asparagus cochinchinensis 0.2 0.8 0.45 0.450.1 0.43 0.46
Aster baccharoides 5.8 13.0912.2 10.850.9 12.47 7.0
Centella asiatica 2.040.9 1.561.2 0.2 1.94 0.69
Haloragis chinensis 0.5 1.131.4 1.000.3 1.08 0.80
I-ledyotis acutangula 2.04 2.571.9 6.5 0.8 1.94 3.73
Inula cappa 00 00 0 0 0
Melastoma dodecandrum 6.2 13.9611.8 11.340.8 13.3 6.77
Psycho trig s erpens 1 .1 2.494.1 2.402.370.7 2.35
Viola diffusa 0 00 00 0 0
Sub-total 16.7 38.11 35.43 30.343.9 21.8633.75
5. Shrubs
Ardisia crenata 0.1 0.5 0.250.1 0.230.22 0.29
0.3 2.0 0.68 0.830.1 0.65Dendropanax proteus 1.15
Embelia laeta 0.2 2.0 0.45 0.680.2 0.43 1.15
0.3 6.5 1.690.680.3 0.65Eurya japonica 3.73
Homalium cochinchinensis 2.711.2 2.554.1 0.6 2.58 2.35
1059 2.090.7 5.5Ilex pubescens 0.2 1.51 3.16
Melastoma candidum 0.4 0.901.2 0.820.3 0.86 0.69
Milletia nitida 0.2 0.45 0.481.0 0.2 0.43 0.57
0.68 0.54Mussaenda pubescens 0.3 0.5 0.2 0.65 0.29
Raphiolenis indica 1.4 16.2 0.45 3rd390.8 0.43 9.30
Rhodomyrtus tomentosa 2.191.810.8 5.3 0.6 1.72 3.04
Rhus chinens is 0.2 0.45 0.430.7 0.2 0.43 0.40
Sub-total 6.1 11.08 15.9445.5 10.563.8 26.12
6. Unknown
Dicotyledon seedling 0 00 0 0 0 0
Unknown A 0.1 0.8 0.23 0.300.1 0.22 0.46
Sub-total 0.23 0.300.1 0.8 0.1 0.22 0.46
Total 46.5 174.2 13.3 95.28
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Table 3.9 A Comparison of Results of Quadrat Analysis at Section A
and Section B of Fei Ngo Shan Grassland.
Fei Ngo Shan Grassland
t-test
Section A Section B
Total number of species
34
on both sections









Number of species common 1 1
to both sections
32.3common species








P<0.001174.2 + 46.6107.4± 21.8Average% cover
NS18.5± 7.122.0± 6.3Average% bare ground
Average height of tallest P<0.00157.0 + 14.828.2± 5.7
plant (cm) in each quadrat
NS: No significant difference
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Table 3.10 Summary of the Quadrat Analysis for Fei Ngo Shan Grassland.
Relative Relative Relative Importance
Plant Species Density Dominance Frequency Density Dominance Frequency Value
1. Ferns
Adiantum flabellulatum 0.230.050.05 0.05 0.13 0.04 0.51
Blechnum orientale 0.390.05 0.75 0.510.05 0.13 0.53
2.65Dicranopteris linearis 2.550.80 4.75 2.010.25 3.38
0.98Lycopodium cernuum 1.530.50 2.00 0.15 0.141.26
8.764.70 9.187.45 0.90 11.79 5.30Schizoloma ensifolia
13.01Sub-total 14.286.10 15.00 1.40 15.32 9.39
2. Grasses
1.56Eragrostis atrovirews 2.040.50 1.95 0.20 1.391.26
0.89Eremochloa ciliaris 1.530.20 0.90 0.15 0.50 0.64
tschaemum aristatum 15.1510.206.65 26.10 1.00 16.69 18.56
11.7Ischaemum indicum 5.10 9.6917.75 0.95 12.80 12.62
16.41Miscanthus sinensis 10.2029.507.20 20.971.00 18.07
Sub-total 45.7119.65 76.20 49.333.30 54.18 33.66
3. Sedges
Rhynchospora rubra 1.00 2.51 2.84 3.314.00 0.45 4.59
1.38Scleria chinensis 2.550.35 1.00 0.25 0.88 0.71
Sub-total 4.691.35 5.00 7.140.70 3.39 3.55
4. Other Herbs
0.230.05 0.05 0.510.05 0.13 0.04Adenosma glutinosum
0.35Asparagus cochinchinensis 0.10 0.40 0.510.05 0.25 0.28
Aster baccharoides 5.402.90 4.596.10 0.45 4.347.28
Centella asiatica 0.860.45 1.020.60 1.130.10 0.43
1.11Haloragis chinensis 2.040.30 0.75 0.20 0.75 0.53
3.32Hedyotis acutangula 4.591.15 2.89 2.493.50 0.45
1.16Inula cappa 1.530.50 0.95 0.15 1.26 0.68
6.45Melastoma dodecandrum 5.613.55 6.80 0.55 8.91 4.84
2.14Psychotria serpens 3.570.55 2.05 0.35 1.38 1.46
0.23Viola diffusa 0.510.05 0.05 0.05 0.13 0.04
21.2524.48Sub-total 21.25 2.40 24.119.60 15.13
S. Shrubs
0.27Ardisia crenata 0.510.05 0.25 0.05 0.13 0.18
0.530.510.15 1.00 0.05 0.38 0.71Rendro anax proteus
0.661.02Embelia laeta 0.10 1.00 0.10 0.25 0.71
1.411.530.15 3.25 2.310.15 0.38Eurya japonica
2.013.06Homalium cochinchinensis 0.60 2.05 0.30 1.51 1.46
1.291.022.750.35 0.10 0.88 1.96Ilex pubescens
0.821.53Melastoma candidum 0.20 0.60 0.15 0.50 0.43
0.541.02Milletia nitida 0.500.10 0.10 0.25 0.36
0.531.020.15 0.25 0.10 0.38 0.18Mussaenda pubescens
3.874.08Raphiolepis indica 0.70 8.10 0.40 1.76 5.76
1.98Rhodomvrtus tomentosa 3.060.40 2.65 0.30 1.00 1.88
0.511.02Rhus chinensis 0.10 0.100.35 0.25 0.25
14.4219.38Sub-total 22.75 1.903.05 7.67 16.19
6 Unknown
0.230.51Dicotyledon seedling 0.05 0.05 0.05 0.13 0.04
0.310.510.05 0.13Unknown A 0.40 0.05 0.28
0.541.02Sub-total 0.10 0.45 0.10 0.26 0.32
10C100Total 140.6539.85 100 1009.80
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Table 3.11 Comparisons of the Results of Quadrat Analysis for the two Grassland





Ngong Ping Fei Ngo Shan
Total number of different 446
species on both sites
Total number of different
27 34
species on either site
Number of species





Number of species common 15
to both sites
32.6common species








127.9± 36.3114.2 22.9 140.8= 49.3 P0.05Average% cover
21.2± 7.6NS20.3± 6.823.0± 8.3Average% bare ground
Average height of tallest 42.6 18.4 P---0.001 28.6 12.114.5 5.7
plant (cm) in each quadrat
NS: No significant difference
(3): bracketed figures refer to the number of species common to both sites.
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Table 3.12 Summary of Quadrat Analysis for Low Scrubland (S.S.W. Hunch Backs).
Relative Relative Relative ImportancePlant Species Density Dominance Frequency
Density Dominance Frequency Value
1. Ferns
Adiantum flabellulatum 0.16 0.4 0.04 0.300.31 0.23 0.35
Dicranopteris linearis 5.64 0.32 2.83 3.023.20
Schizoloma ensifolia 6.2 0.96 11.99 4.29 8.257.56 8.48
Sub-total 6.36 13.6 10.561.32 12.3 11.667.72
2. Grasses Sedges
Arundinella setosa 12.56 24.6 15.524.29 8.130.92 13.97
Cymbopogon martinii 0.28 0.56 0.760.16 1.410.54 0.32
Eremochloa ciliaris 2.8 4.294.44 4.952.520.56 5.4
0.28 0.72 0.670.12 1.060.54 0.41Eriachne pallescens
0.48 2.121.88 0.24 1.370.92 1.07Eulalia quadrinervis
Gahnia tristis 1.040.36 1.8 1.410.16 1.020.70
Ischaemum indicum 17.88 1 8.83 12.419.44 18.25 10.15
Lepidosperma chinensis 0.32 1.4 0.831.060.12 0.62 0.80
0.56 2.83 1.611.6 0.32 1.08 0.91Rhynchospora rubra
Sub-total 27.08 54.88 38.4352.36 31.803.6 31.16
3. Other Herbs
0.160.04 0.08 0.350.04 0.08 0.05Adenosma glutinosum
Aster baccharoides 4.011.92 6.014.08 0.68 2.323.71
Cassytha filiformis 2.12 0.960.28 0.4 0.24 0.54 0.23
1,95Clerodendrum fortunatum 3.530.64 1.88 0.4 1.24 1.07
Dianella ensifolia 1.12 5.65 3.524.84 0.64 2.17 2.75
Hedyotis acutangula 1.12 1.982.17 2.00 1.773.52 0.2
Melastoma dodecandrum 0.24 0.931.6 0.16 1.410.46 0.91
Psychotria serpens 0012 0.480.88 0.710.08 0.23 0.50
Sub-total 21.55 13.985.48 17.28 2.44 10.6 9.81
4. Shrubs
Alyxia sinensis 0.04 0.160.08 0.04 0.08 0.350.05
15.766.2 8.8346.6 1 11.99 26.46Baeckea frutescens
Dendrotrophe frutescens 0.721.060.12 1.52 0.12 0.23 0.86
Embelia laeta 0.200.04 0.350.28 0.04 0.08 0.16
Eurva chinensis 0.740.180.28 2.64 0.2 0.54 1.50
Gnetum montanum 0.290.350.04 0.8 0.04 0.03 0.45
2.47Gordonia axillaris 3.330.32 12.16 0.28 0.62 6.91
2.83 1.64Helicteres angustifolia 0.64 1.52 0.32 1.24 0.86
1.29Itea chinensis 0.350.04 0.8 0.04 0.08 0.45
0.22Litsea rotundifolia 0.350.08 0.28 0.04 0.16 0.16
Millettia nitiada 0.71 0.510.16 0.9 0.08 0.31 0.51
Morinda umbellate 0.751.060.6 1.88 0.12 0.12 1.07
Raphiolepis indica 3.89 3.451.36 6.76 0.44 2.63 3.84
0.190.350.240.04 0.04 0.08 0.14Rhododendron simsii
5.716.36Rhodomvrtus tomentosa 2.28 11.2 0.72 4.41 6.36
1.622.832.080.44 0.32Smilax glabra 0.85 1.18
0.200.35Strophanthus divaricatus 0.04 0.28 0.04 0.08 0.16
34.28 36.67Sub-total 12.72 24.690.02 3.88 51.12
S. Unknown
0.18I 0.350.20.04 0.04 0.110.08
II 0.3.5 0.170.120.04 0.04 0.08 0.07
Sub-total 0.350.08 0.710.32 0.08 0.16 0.18
Total 51.72 176.1 11.32
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Table 3.13 Summary of Quadrat Analysis for Tall Scrubland (N.N.W. Hunch Backu).
Relative Relative Relative. ImportancePlant Species Density Dominance Frequency
Density Dominance Frequency Value
1. Ferns
Adiantum flabellulattun 8.32 0.56 3.83 3.93 3.88
Blechntmt orientale 2.20.16 0.12 0.58 1.01 0.84 0.81
Brainea insignia 0.04 0.2 0.04 0.15 0.09 0.28 0.17
0.52 6.2ibotium barometz 0.24 1.89 2.85 1.69 2.14
0.16 0.4 0.04Christella parastica 0.58 0.18 0.28 0.35
35.6 1Diera nopteris linearis 16.37 7.02 11.69
I.ycopodium cernum 0.16 0.080.12 0.44 0.07 0.56 0.36
0.72 1.68 0.2Lygodium circinnaturn 2.62 0.77 1.41 1.6
0.80.32 0.04 1.17Lygodium inicrophyllum 0.37 0.610.28
2.04 55.56 2.32Sub-total 7.34 25.54 16.29 21.61
i. Grasses Sedges
Arundinella setosa 0.64 .0.611.32 0.28 2.33 1.97 1.64
Eragrostis sp. 0.16 0.4 0.08 0.58 0.18 0.56 0.44
Imperata cylindrica C1.84 0.161.2 3.06 0.55 1.12 1.58
Ischacmum indicum 0.32 0.64 0.08 1.17 0.29 0.56 0.67
:.5 2 8.68 0.88Miscanthus floridulus 16.45 6.183.99 8.87
Scleria lithosperma 1.84 0.363.2 6.7 1.47 2.53 3.57
8.32Sub-total 15.44 1.84 30.29 16.777.09 12.92
3. Other Herbs
0.12 0.120.24 0.44 0.11Adenosma lutinosum 0.460.84
0.08 0.2Artemisia baccharoides 0.08 0.29 0.09 0.56 0.31
Cassytha filiformis 0.12 0.36 0.12 0.44 0.840.17 0.48
0.12 0.44 0.12 0.44 0.20 0.84 0.49Clerodendrum fortunatum
Qiane. ensifolia 0.08 0.48 0.290.08 0:22 0.56 0.36
Hedyotis acutangula 0.16 0.44 0.580.16 0.630.20 1.12
Lirope spicata 0.28 0.48 0.16 1.02 0.791.120.22
0.32 0.96 0.12 0.821.17 0.44 0.844elastoma dodecandrum
Viola sp. 0.12 0.2 0.360.08 0.09 0.560.44
1.4 3.8 1.74 4.70Sub-total 5.111.04 7.28
4. Shrubs Trees
0.44Abarema Lucia. 5 1.600.24 1.69 1.170.23
Alyxia sinensis 0.04 0.08 0.280.04 0.15 0.04 0.16
Ampelopsis cantoniensis 0.48 2.2 1.581.971.75 1.010.28
_A orusa cihin ensis 0.08 0.250.4 0.280.29 0.180.04
Ardisia ctenata 0.16 0.570.84.0.64 0.12 0.290.58
Baeckeafrutescens 0.620.12 0.841.28 0.12 0.44 0.59
1.46Breynia fruticosa 0.44 1.692.36 0.24 1.091.60
0.190.280.130.04 0.150.04 0.28Cascarla glomerate
0.600.280.04 0.15Castanopsis fissa 0.04 1.383
1.521.120.4 4.28Cratoxylum l1 ustrinum 0.16 1.46 1.97
1.711.690.48 1.75 1.69Dalbergla millettii 3.68 0.24
2.572.533.86Diospyros morrisiana 0.36 8.4 0.36 1.31
0.84 0.920.74Dendrotrophhe frutescens 0.32 1.171.6 0.12
0.28 0.54Embelia laeta 1.190.04 2.6 0.04 0.15
2.25 1.75Eurya iaponic3 1.550.4 0.32 1.463.36
1.41 1.020.79Qlochidio:. eriocarnqm. 0.24 0.2 0.871.72
1.97 2.23Clochidion wrightii 3.420.36 7.44 0.28 1.31
1.821.97Gnetum montanum 0.4 4.4 2.020.28 1.46
0.440.56Gordonia axillaris 0.08 0.461 0.08 0.29
•0.08 U. 0U.: dHelicleres angustifolia 0.24 0.8 0.370.87
1.751.972.68 1.232.040.28Homallum Sochinchinensis 0.56
0.56 0.36llypserpa nitida 0.240.08 0.52 0.08 0.29
0.150.28Ilex Sp. 0.020.04 0.04 0.150.04
2.492.250.4Itea chinensis 8.2 3.770.32 1.46
0.360.28Lasianthus chinensis 0.04 0.640.04 0.151.4
1.12 1.27Litsea cubeba 0.16 4.6 2.120.16 0.58
0.820.84Litsea rotundifolia 0.12 2.6 0.12 0.44 1.19
0.681.12Lonicera confusa 0.16 0.350.76 0.16 0.58
0.810.56Lonicera reticulate 0.32 0.691.52 0.08 1.17
2.281.97Machilus yelutina 0.28 8.4 3.860.28 1.02
1.621.41Maesa 2 rlarias 0.32 2.295 1.170.2
1.51.97Melastoma sanguineum 0.32 2.96 1.360.28 1.17
0.240.28Melodinus suaveolens 0.04 0.280.6 0.150.04
5.154.78Millettia nitida 5.001.56 5.6810.88 0.68
0.520.84Morinda umbellata 0.280.12 0.6 0.12 0.44
0.600.840.130.24 0,28 0.870.12Mussaenda pubescens
2.452.81Psychotria rubra 0.88 1.3-2.92 0.4 3.2
1.751.69Raphiolepis indica 0.68 1.092.482.36 0.24
0.390.56Bhododendron simsii 0.330.08 0.72 0.290.08
2.792.250.8Rhodomyrtus tomentosa 3.222.917 0.32
0.280.28Rhus chinensis 0.280.08 0.290.6 0.04
0.570.84Rubus reflexus 0.420.12 0.440.92 0.12
0.910.28Sapindus mukorossi 2.290.04 0.150.045
0.340.560.180.08 0.29Sarcandra Rlabra 0.4 0.08
0.680.56Schefflera octophylla 1.190.290.08 0.082.6
3.943.651.18S. octophylla seedling 7.0L92 2.56 0.52
2.032.53Smilax china 1.660.52 1.890.363.6.
1.151.411.160.870.24Smilax glabra 2.52 0.2
1.090.84Turpinia arguta 1.840.580.16 4 0.12
0.360.280.64Zanthoxylum avicennae 0.150.04 0.041.4
61.0562.94Sub-total 64.2457.0315.64 8.96142.16
S. Unknown
0.160.28I 0.060.150.04 0.12 0.04
0.200.28II 0.180.04 0.150.04 0.4
0.360.560.08Sub-total 0.?60.52 0.08 0.30
Total 27.48 217.48 14.24
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Table 3014 A Comparison of the Results of Quadrat Analysis for Low Scrubland
and Tall Scrubland.
1.0 t 0.4 2.7+ 1.3Average height of tallest plant (m) P< 0.001
Average% cover 177.0± 30.9 214.3± 47.5 P X0.001
42+ 11.7 62.4± 8.3 PcO.001Average% bare ground
Average number of species
12.0± 2.0 14.2 3,5 P-z-- 0.02
recorded per quadrat
Number of species
a) Ferns 3(2) 9(2)
b) Grasses Sedges 9(2) 6(2)
c) Other Herbs 8(6) 9(6)
d) Shrubs Small Trees 17 (15 49 (15)
Total number of spp. 37 (25) 73 (25)
Overall total number of species 85
Number of species common to both
25




b) Grasses Sedges 16.838.4
c) Other Herbs 4.714.0
d) Shrubs Young trees 61.136.7
(2): bracketed figures refer to number of species common to both sites.
Low scrubland Tall scrubland t-test
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Table 3.15 Tree Species Recorded in Wong Chuk Yeung, Ngong Ping and Mui Tsz Lam Fuiig Shui Wood.
Wong Chuk Yeung No. Ngong Ping No. No.Mui Tsz Lam
1. Aguilaria sinensis 5 1. 2 31. Artabotrys hongkongensisDaphniphyllum glaucescens
2. Bischofia trifoliata 2. Euonymus sp.1 11 2. Aguilaria nensis
3. Canthium dicoccuin 2 23. Ficus hirta 1 3. Bischoffia trifoliata
4. Cinnamomum burmannii 1 4. Garcinia oblongiflora 11 4. Bowringia callicarpa
5. Corallia brackiata 2 5. Ilex triflora var. viridis 17 5. Litsea sp.
6. Daphniphyllum calycinum 1 6. Machilus breviflora 4 6. Lithocarpus sp. 1
7. 1 7. Mallotus apelta 18 7. Macaranga tanariusDaphniphyllum glaucescens
8. Diospyros sp. 3 8. Myrica rubra 61 8. Mfallotus hookerianus
9. Endospermum sp. 2 9. Prunus phaeosticta 33 9. Quercus edithae
10. Gleditsia sp. 4 10. Randia canthioides 110. Sterculia lanceolata3
11. Ilex sp. 2 11. Sarcosperma laurinum 134 11. Syzygium jambos
12. Litsea monopetala 1 12. Schefflera octophylla 6 21
13. Litsea sp. 2 13. Sterculia lanceolate 1
14. Machilus thunberbii 2 14. Syzygium hancei 4
15. 1 15. Syzygium levinei 1Ormosia pachycarpa
16. Pentaphylax euryoides 1 16. Vitex parviflora 2
17. Photimia benthaminana 1 17. Unknown A 1
18. Pinus massoniana 4 18. Unknown B 1
19. Quercus edithae 19. Unknown C3 1
20. Reevesia thyssoidea 20. Unknown D1 1
21. Rhaphiolepis indica 1 83
22. Sloanea hongkongenesis 2
44
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Table 3.16 Calculated Densities of Tree Species in the 3 Fun Shui Woods.
Wong Chuk Yeung Ngong Ping Mui Ts z Lam
22 20Total number of different species 11
Total number of individual tree
44 83 21
species
Average number of individual
2 4.15 2
per species
540 456 150Total sampled area (m)
0.04 0.07Number of different species per m2 0.04
0.18 0.140.08Density of Trees
RelativeRelativeRelative
DensityDensityDens ityMore Abundant Species
Dens ity DensityDensity
1) in Wong Chuk Yeung
11.6%Aguilaria sinensis 0.0093
0.0074 9.3%Gleditsia sp.
2) in Ngong Ping
41.7%0.075Sarcosperma laurinum
10.0%0.018Mallotus apelta
8.3%0.015Ilex triflora var. viridis
7.2%0.013S chef f lera octophylla
4.9%0.0088Svzygium hancei






Table 3.17 Records of dbh and Crown Cover for Wong Chuk Yeung (W) and
Ngong Ping (N) Fung Shui Woods.







Average crown per m
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Table 3.18 Climbers Associated with Recorded Trees in wong Chuk Yeung, Ngong Ping and Mui Tsz Lam
Funs Shui Woods.
NoMui Tsz LamNoNgong PingNoWong Chuk Yeung
11. Buettneria Aspera21. Celastrus benthami1Aristolochia sp.1.
1Caesalpinia nuga2,92. Enonymus angustatus3Dioscorea sp.2.
11Ipomoea cairica3,9Lemmaphyllum nicrophyllum1 3.Embelia ribes3,
L emmaph ly lum mj c Qph_yi, lUm_ 12 44. Lonicera macrantha2Pothos chinensis4
5Po tho s ch inens is5.L25. Piper hancei4Psychotria serpens5
1Smilax sp.6146. Po thos chinensis5Tetracera asiatica6
20Total:24 7. Pseudodrynaria coronans*Viscum sp.7
128. Psychotria serpens1Xanthoxylum nitiduIT8
321Total: 9. Smilax china
210. Lanthoxylum nitidum
Total: 67
This is a big epiphytic fern which is more commonly found amongst stones and rocks the ones
found in Ngong Ping fung shui wood grow on the tree trunk of Sarcosperma laurinum (Appendix 3.18)
is therefore uncommon.
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Table 3.19 Calculated Frequencies of Climbers in Wong Chuk Yeung, Ngong Ping and Mui Tsz Lam
Fung Shui Wood.
Mui Tsz LamNgong PingWong Chuk Yeung
206721Total number of climber species recorded
83 2144Total number of trees recorded
0.950.810.48Frequencies of climbers
RelativeRelative
FrequencyFrequencyMore Abundant Species FrequencyFrequencyFrequency
















Table 3.20 Summary of Understorey Plants Recorded in Wong Chuk Yeung
and Ngong Ping Fung Shui Wood.
Wong Chuk Yeung Ngong Ping
0.69 97Total number of species
0.77 1.28Number of species per m-interval
450333Total occurrence (N)
5.923.7Frequency per m-interval
Total number of species in both
136
2 fung shui wood
30Number of common species
22common species
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Table 3.21 Record of the Abundant Species (frequency 10) of Understorey Plants in Wong Chuk Yeung and Ngong Ping Fung Shui Wood.
Nonnr Pi no Fnc Shtli WoodWong Chuk Yeung Fung Shut Wood
Life FormFrequencyNoPlant SpeciesLife FormNo FrequencyPlant Species
43.42 Shrub331. Ardisia quinquegonaFern15.56141. Adiantum flabellulatum
Bamboo19.74152. Arundinaria hindesiiClimber12.22112. Alvxia s inens is
29.0 Shrub22Shrub 3. Chloranthus glaber13 14.443. Ardisia crenata
23.68 Climber184. Enonvmus angustatus14.44134. Collumella corniculata
Shrub10.5385. Ilex triflora var. viridisTree11.11105. Glochidion eriocarpum
Tree19.7415Gras s 6. Lithocarpus glabra34.44316. Lophotherum gracile
Tree11.8497. Litsea rotundiflora var. oblongifolia16.67157. Phyllostachvs sp.
Climber19.74158. Millettia nitida22.2220 Shrub8. Psychotria rubra
Climber17.111323.33 Climber 9. Mussaenda erosa219. Tetracera asiatica
40.79 Climber312S_56 10. Piper hancei23 Shrub10. Wickstroemia nutans
Tree19.741511. Schefflora octophylla
23.68 Sedge1812. Soleria lithosperma
Tree10.53813. Syzygium hancei
Climber19.741514. Tetrastigma planicau1e
Tree11 14.4715. Turpinia arguta
Climber13.161016. Tylophora ovata
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Table 3.22 Lichens Record of Ma On Shan Country Park.
Form
Arthopyrenia annulata R.C. Harris C st
Altinia
Aspicilia cinerea Ach. C R R
Buellia turgescens (Nyl.) Tuck. C R
Buellia sp. C R R
FolBulbothrix isidiza (Nyl.) Hale St
R R RCaloplaca sp. C
lvsCatillaria bouteillei (Desm.) Zahlbr. C
Ouercus
SFrCladonia aggregata (Sw.) Acli. S
RFrCladonia sp. A R
StFrCladonia sp. B
SFrCladonia verticillata Hoffm
StFolCoccocarpia cronia Wain. S
Altingia
StCoccocarpia fenicis Vain. Fol
Diploschistes actinostomus (Pers.) Zahlbr. C R
Fol StDirinaria picta Clem. Schaer.
StGraphina cleistoblephara Zahlbr. c St St
Graphina sp. c St
C StGraphis connecters Zahlbr.
StGraphis desquamescens Fee c Quercus
StGraphis lineola Ach. c
Altingia
StGraphis rimulosa Mont. C
St AcaciaCphis s p. A
C StGraphis sp. B
RFolHeterodermia diademata Kurok.
St PinusCLecanora leprosa Fee




Fol RParmotrema praesorediosum (Nyl.) Hale
R RR.StFo1Parmotrema tinctorum (Nyl.) Hale
RCPertusaria sp.





RFolRelicina abstrusa (Vainio) Hale
c StSarcographa sp.
StStSarcographa f init ima Mall. Arg. c
RFrStereocaulon japonicum Th. Fr.
RFrUsnea baileyi Zahlbr.
FrUsnea eumitroides Not. R
RRRFolXanthoparmelia congensis (Stein.) Hale

































Schematic Representation Showing the interrelation of ZonalFigure 3.1
Climate Types, Zonal Soil Types and Zonal Vegetation
Formation (after Blumenstock and Thornthwaite, 1941).
Wet ColdDry Cold






































Figure 3.2 Diagrammatic Representation of the Succession of Plant Communities in ttuiq', i uLL6.
Bare Ground
infertile soil, shallow soil, Grassland as edapahic
low soil moisture, etc.
climax vegetation
Grassland





Low scrub as fire
infrequent f ire
climax vegetation
frequent surfacePine wood as
firefire climax
vegetation Scrubland and Pinus
Pinewood with shrubs





Figure 3.3 Location of the Specific Sites for Vegetation Analysis.
1 Grassland: Ngong Ping
2 Grassland: Fei Ngo Shan
1 Low scrub: The Hunch Backs (S.S.W. facing slope)
2 Tall scrub: The Hunch Backs (N. N. W. facing slope)
1 Fung Shui wood: Ngong Ping
2 Fung Shui wood: Wong Chuk Yeung
3 Fung Shui wood: Mui Tsz Lam
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Figure 3.4 Site View of Ngong Ping Grassland
F: Fung Shui wood of Ngong Ping Village
P: Abandoned poddy field
A: Site A (Quadrats number 1-10)
B: Site B (Quadrats number 11-20)
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Figure 3.3
a) Section A: (exposed)














Is ch aemum indicum
Elaphanto us scabei
























































































Figure 3.9 Site view of Low scrubland (S.S.W. Hunch hacks,'.
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Figure 3.10 Site view of tall scrubland (N.N.W. Hunch Backs).
143
Figure 3.11 Aerial photograph showing the locations of




144Figure 3.12 Comparison of plant species (importance value>5) between low































Figure 3.13. Site view of Wong Chuk Yeung fung shui wood.
V: Wong Chuk Yeung Village
F: Wong Chuk Yeung fung shui wood
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Figure 3.14 Site view of Ngong Ping fung shui wood.
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Figure 3.15 The big epiphytic fern, Pseudodrynaria coronans, growing
on the tree trunk of Sarcosperma laurium.
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Figure 3.16 Map showing the general distribution of vegetation types










































iU LING HA HOI J
















Determinants of Vegetation Types on the Hunch Backs
4.1 Introduction
Casual observation suggests that the vegetation on the
northern slopes of the Hunch Backs (Figure 3.16) is better
developed than on the southern slopes. Indeed many (though
not all) of the north-facing slopes in Hong Kong support
more luxuriant vegetation than do the corresponding south-
facing slopes. Consequently, this matter was studied in
relation to the Hunch Backs as a phenomenon specific to
that region and one of more general application.
The underlying reason for such a difference in vegetation may
be microclimate or some other factor, either acting alone or
in conjunction with microclimate. The subject of solar
radiation on slopes has been considered by Gates (1972),
though it must be noted that he concerned himself mainly
with northern, cool temperate regions. Generally the
incoming solar radiation, and thus the heat load, is
greater on the equator-facing slopes (EFS) than on the
polar-facing slopes (PFS) (Gilberto Estay, 1978).
In Chapter 2 it was noted that Hong Kong is situated
just within the Tropic of Cancer, and experiences a monsoon
climate with cool, dry winters and hot, wet summers. During
the dry season (October- March), the P/E ratio is less than 1,
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suggesting that plant growth during these months is likely
to be limited by water stress. This phenomenon is likely to
be especially important and more obvious on the EFS than
the PFS, so that the EFS are generally drier. As a result
the EFS often exhibit comparative poverty in plant growth,
in terms of both species diversity and vegetation cover.
In this chapter, comparison of the vegetation on the
two slopes of the Hunch Backs will be summarized. Information
on the soils and microclimates of the slopes will then be
given, and finally conclusions will be drawn from all the
available information.
4.2 Summary of the Vegetation on the N.N.W. and S.S.W. Slopes of
the Hunch Backs
Comprehensive accounts and comparisons of the scrubland
communities on N.N.W. and S.S.W. Hunch Backs were given in
Chapter 3. A summary of the main features is given in
Table 4.1. In simple terms, the tall scrubland on N.N.W.
Hunch Backs was considered to be a more advanced seral stage
in the succession than is the low scrubland community. The
vegetation on the N.N.W. Hunch Backs is better-developed
than the S.S.W. Hunch Backs in density, coverage, species
diversity and plant height. The poverty of vegetation on
the S.S.W. Hunch Backs was believed to have been due to
it being arrested by the more xeric conditions on this EFS.
Measurements of soil conditions and relevant microclirnatic
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parameters were made in order to verify or discount this
suggestion.
4.3 Physical and Chemical Properties of the Surface Soil
I. Materials and Methods
Soil samples were collected from the two study sites
at a depth of 0-20 cm. Twenty replicates from each site
were taken duplicate results were obtained for each
sample and their mean was calculated.
1. pH: (Allen, 1974)
pH was measured in a 1:2.5 soil and water mixture
with a Corning (Model 10) pH meter using fresh soil
samples 1.
2. Percentage loss on ignition (Allen, 1974)
The weight difference of the oven-dried soil Samples 2
before and after heating to 450°C for 4 hours in a muffle
furnace was recorded. The% loss on ignition was calculated
on the basis of oven-dried weight.
Experiments using fresh soil samples were conducted in1
the laboratory immediately after the collection.
Oven-dried soil samples were heated to 105°C until they2
reached constant weight about 48 hours was required.
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3. Percentage carbon: (Walkley and Black, 1934: in Black, 1965)
The back titration method of an oxidation-reduction
reaction, using potassium dichromate (K2Cr207) was
performed to estimate the% carbon in an air dried
sample. A correction factor (f= 1.33) was used in
the conversion of% organic carbon into% total
organic carbon.
4. Texture: (Bouyoucos, 1926 modified)
Particle fractionation of the air-dried soil samples3
was carried out using the hydrometer method to measure
and calculate the% sand,% silt and% clay on an oven-
dried weight basis.
5. Water-holding capacity (piper, 1950)
Air-dried soil samples were crushed in a porcelain
mortar so as to disintegrate clay aggregates but avoid
grinding any sand particles. Then, the water-holding
capacity of the soil sample was calculated in terms of
Air-dried soil samples were allowed to dry at room temperature3
(ca. 25°C) for 10 days and passed through a 2 mm mesh sieve
prior to analysis.
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percentage, on an oven-dried weight basis, by determining
the weight difference of a water-saturated soil and
the oven-dried soil of the same sample.
Other than the above mentioned properties, the moisture
contents of the soils at the two study sites were also
determined, though they are included in another section
for discussion (Section 4.4).
II. Results
Results obtained for the analysis of some physical and
chemical properties of the 2 sites are given in Appendix 4.1
and Appendix 4.2 respectively. A summary of the results of
pH,% loss on ignition,% total organic carbon and% water
holding capacity are given in Table 4.2 while results of
texture analysis are presented on a soil classification
triangle based on the ISSC particle fractionation (Figure
4.1).
1) pH
The pH value analysed for N.N.W. Hunch Backs was
4.82± 0.16 while it was 4.90± 0.14 for S.S.W. Hunch
Backs (Table 4 .1). Both sites have acidic soils which
is normal for the soils in Hong Kong. Moreover, the
soils of both sites were classified as Red-Yellow
Podsols (Chapter 2, Figure 2.11) which have acidic
surface layers (Fitzpatrick, 1978).
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When the pH values of the two sites were compared,
it was found that the pH value of N.N.W. Hunch Backs was
significantly lower than the S.S.W. Hunch Backs, though
it was only very slight lower (Table 4.1). This
slightly higher acidity on the N.N.W. Hunch Backs may
be a consequence of a higher content of organic matter
in the soil there (Fitzpatrick, 1978).
2) Percentage loss on ignition
Percentage loss on ignition is an indication of
the amount of organic matter present in the soil. Soils
of the N.N.W. Hunch Backs have a significantly higher
loss on ignition than the S.S.W. Hunch Backs (Table
4.1), and this may indicate a relatively higher organic
matter content there.
3) Percentage total organic carbon
The% total organic carbon calculated for N.N.W.
Hunch Backs and S.S.W. Hunch Backs were 2.17 ±.0.47
and 1.85 0.39 respectively (Table 4.1). The
significantly higher values obtained for the N.N.W.
Hunch Backs correspond to the higher% loss on
ignition and the lower pH values recorded there.
4) Texture
Results of particle fractionation show that the
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soils of both slopes are sandy clay loams (Figure
4.1). Totally, 16 of the 20 samples on N.N.W. Hunch
Backs and 18 of the 20 samples on S. S W. Hunch Backs
were in this category. Three samples on N.N.W.
Hunch Backs and 2 samples on S.S.W. Hunch Backs were
classified as sandy loams (Figure 4.1), and 1 sample
on N.N.W. Hunch Backs was a loam (Figure 4.1).
5) Water holding capacity
Percentage water holding capacity on the N.N.W. and
S.S.W. slopes were 55.1± 8.97 and 51.6± 6.16 respectively
(Table 4.1). There was no significant difference
between them. Since the water holding capacity of a
soil is correlated to its texture, this result
corresponds largely to the fact that sandy clay loams
occur on both slopes (vide section 4, above).
III. Conclusion
The soils on the two slopes were both classified as sandy
loams. The main difference between them was their content of
organic carbon and properties related to this (e.g. loss on
ignition). This was attributable to the greater amount of
litter produced there by the denser vegetation. Therefore,
the difference in organic matter in the soils of N.N.W.
Hunch Backs and S.S.W. Hunch Backs was mainly a consequence
rather than a cause of their different vegetation cover.
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One may tentatively conclude, therefore, that the soils
on the S.S.W. Hunch Backs were potentially capable of
supporting a similar growth of vegetation to that on the
N.N.W. Hunch Backs.
4.4 Environmental Paremeters Related to Environmental Stress
I. Materials and Methods
The following measurements were made on the same day
on both slopes.
1) Monthly measurements of maximum and minimum temperature
at 5 cm above soil level.
2) Monthly measurements of surface soil moisture (0-10 cm)
3) Measurements of diurnal variation of climatic parameters
at four different times of the year.
Details of the techniques were as follows:
1) Maximum and Minimum Temperature
A maximum-minimum thermometer was fixed under a bush
so that the thermometer bulb was 5 cm above soil surface
(Figure 4.2). Records were made on the same day of each
month from January, 1979 until February, 1980 for both
N.N.W. and S.S.W. facing slopes of the Hunch Backs.
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2) Soil moisture
Soils were collected from both slopes on the same
day in the months of April, May, June, July and August
(wet season months) and in the months of October,
November, December, January and February (dry season
months). Eight soil samples per month were collected
from each site. Soil moisture was determined immediately
after collection of the samples by oven-drying at 105°C
for 48 hours.
3) Diurnal Variation of Climatic parameters
Four different periods in a year were chosen to study
the diurnal variation of some environmental paremters on
the two slopes on 21-22 December 1978, 18-19 April 1979,
22-23 June 109, and 22-23 September, 1979. The object
was to measure, so far as possible, the conditions
experienced by the vegetation and not the microclimate
created by it. Measurements were made at 30 minutes
intervals for 24 hours, using battery-operated instruments,
as follows:
Solar Radiation: Lambda Instrument Corporation, U.S.A.:i)
L1- 170 Quantum/Radiometer/Photometer (Figure 4.3)
the sensor was placed above the vegetation cover
(ca. 1 m above ground- Figure 4.5).
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ii) Wind Speed: Prosser Scientific Instruments Ltd., England
hot-wire anemometer (Figure 4.4), the sensor was rotated
above vegetation cover until the maximum velocity
was recorded.
iii) Temperature and Relative Humidity: Edale Instruments Ltd.
England- Thermistor Thermometers Model C (Figure 4.5),
2 sensor probes were used, one being fixed at 2 m above
ground level and the other at 5 cm above ground level
(Figure 4.6). The entire suite of instruments is shown
in Figure 4.6. It was set up on sites where the
vegetation did not interfere with the measurements.
II. Results
1. Maximumminimum temperature
The monthly records of maximum and minimum temperature
on the 2 slopes are given in Figure 4.7.
The lowest temperature recorded during the period
of recording was in January, 2.0°C on the N.N.W. slope
and 1.8° on the S.S.W. slope. The highest temperature
in July, 40.8° on the N.N.W. slope and 37.5° on the
S.S.W. slope. The N.N.W. slope had a greater range
between minimum and maximum temperatures in the wet
months {Apr= 11.5- 37.5°, May= 16.5- 39.0°, Jun=
19.0- 39.0°, Jul= 20.5- 40.8°), but the S.S.W.
slope had the greater range in the dry months (Sep-
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Jan. inclusive). In March and August, the ranges between
maximum and minimum temperatures were similar on both
sites (Figure 4. 7).
In addition, it was found that the minimum temperature
recorded each month was nearly the same on the two slopes.
The differences varied from 0 0 in June to 1.5°C in July
(Figure 4.7). This finding leads to the conclusion
that the difference in the range of maximum and minimum
temperatures between the 2 study sites was solely due
to the difference in the maximum temperatures. Therefore,
the greater ranges of maximum and minimum temperatures
on N.N.W. slope during the wet months were attributable to
the higher maximum temperatures recorded then. Similarly,
the greater ranges between maximum and minimum temperatures
on S.S.W. slope during the dry months were attributable
to the higher maximum temperatures recorded then (Figure 4.7)
2) Soil Mositure
Results of the monthly measurements of surface soil
moisture are given in Appendix 4.3. A summary of the
results is in Table 4.2. The highest soil moisture
contents recorded for the N.N.W. slope was in May
L
(27.7%± 1.4%), June (25.1%± 0.7%) and July (26.5%-
1.4%) and the lowest in October (12.7%± 3.2%) and
November (12.2% 4.8%). In comparison, the highest
soil moisture content recorded for S.S.W. slope was
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only 18.6%± 1.8% and 18.6%± 2.4% in May and July
respectively, while lowest moisture content was
7.7%± 1.1%, 7.0%± 1.4% and 6.9%± 2.3% in October,
November and December.
The average soil moisture in wet season on N.N.W.
slope was 24.4% 3.4% which was significantly higher
than for the S.S.W. slope (15.1 3.4%). Similarly,
the average soil moisture in dry season was also
significantly higher on the N.N.W. (15.0% 3.6%)
than on theS.S.W.(11.7%± 4.4%).
3) Diurnal Variation of Climatic Parameters
A) 21-22 December, 1978
Comparisons of each pair of paremeters measured
on the 2 Study sites are given in Figure 4.8- Figure
4.13.
The highest radiation record on the N.N.W. slope
(550- 600 J/m2/s) occurred from 1130- 1330 h., and
on the S.S.W. slope (570- 650 J/m2/s) from 1100-
1400 h. (Figure 4 .8). This means that S. S.W. Hunch
Backs received a higher maximum solar radiation in
the 24 hours which persisted for a longer period.
Moreover, the S.S.W. Hunch Backs always received
higher insolation throughout the 24 hours (Figure 4.8),
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The ratio of the integrated summation of solar
radiation on S.S.W. slope to N.N.W. slope was 1.22,
suggesting that the S.S.W. Hunch Backs experienced
a greater heat load than the N.N.W. Hunch Backs.
Higher temperatures (both 2 m and 5 cm above
ground) were generally recorded f or the S. S IW. slope
than on the N.N.W. slope during the day while the
temperatures during the night were closely similar
for both sites (Figure 4.9 and Figure 4.10). The
results are attributable to the higher insolation
received on S.S.W. Hunch Backs than on N.N.W. Hunch
Backs during the day (Figure 4 .8). In the morning
and evening, however, slightly higher temperatures
were recorded on the N.N.W. slopes than on the
S.S.W. slope, possibly because of the higher wind
speed recorded on S.S.W. slope during these periods
(Figure 4.13)
Greater difference in temperatures on the 2 slopes
were recorded for surface temperature than for
temperatures measured at 2 m above ground level.
During the day, the surface temperature on the
S.S.W. slope varied from 24.0°C to 27.5°C between
1100 and 1430 h., while the highest surface
temperature recorded on the N.N.W. slope was only
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24.2°C and persisted between 1400 and 1430 h (Figure
4.10). The higher temperature on the S. S .W. slope
(especially when compared at the ground surface)
indicate greater heat load on the S.S.W. slope.
During the day relative, humidities (both 2 m and
5 cm above ground) were lower on the S. S .W. slope
than on the N.N.W. slope (Figure 4.11 and Figure 4.12)
The difference in the surface relative humidity
between the two sites was greater than that of the
relative humidity measured at 2 m above ground
level. The lower relative humidity on the S.S.W.
slope (especially when measured at the ground
surface) indicates a drier microclimate there.
No significant difference in the wind speed
between the 2 sites was recorded (Figure 4.13).
B) 18-19 April, 1979
Comparisons of each pair of parameters
measured on the 2 study sites were given in Figure
4.14- Figure 4.19.
Solar radiation was generally higher on S.S.W.
Hunch Backs than N.N.W. Hunch Backs though the
difference was not obvious during the latter part
of the day where there were intermittent clouds.
The difference during the period of 0800- 1100
hour, however, was more obvious (Figure 4.14).
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The ratio of the integrated summation of solar
radiation on S. S .W. slope to N.N.W. slope was 1.24
suggesting that the S. S .W. slope experienced a
greater heat load than the N.N.W. slope.
The air temperatures (2 m above ground level)
measured for both sites did not show significant
difference, though slightly higher air-temperatures
were measured on S.S.W. Hunch Backs during the
period of 0800- 1130 hour during which the S. S .W.
Hunch Backs received greater solar radiation than
N.N.W. Hunch Backs (Figure 4.15).
However, the difference in surface temperature
between the 2 sites was more apparent in the day:
the surface temperature of S. S .W. Hunch Backs reached
maximum (40°C) at 1030 hour and varies from 30°C-
40°C between 1200 hour and 1600 hour and between
0930 hour- 1100 hour (Figure 4.16). The surface
temperature of N. N .W. Hunch reached a maximum (32.5°C)
at 1430 hour and varies from 30°C- 32.5°C between
1400 hour and 1600 hour and at 1200 hour (Figure 4.16).
The higher surface temperature recorded on S.S.W.
Hunch Backs reflects a greater heat load on S.S.W.
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slope than N.N.W. slope, though the difference was
not so apparent as compared to the results obtained
in December, 1978.
Relative humidities measured at 2 m above
ground level show no significant difference between
the 2 study sites (Figure 4.17). However, when
surface relative humidities (measured at 5 cm above
ground level) were compared, it was found that the
surface relative humidities of S. S .W. slope were
significantly lower than N. N. W. slope during the
day (Figure 4.18) and this reflects a drier
microclimate of S.S.W. Hunch Backs near the ground
surface.
No significant difference in the wind speed
between the 2 sites was recorded (Figure 4.19).
C) 22-23 June, 1979
Comparisons of the results obtained from the
N.N.W. Hunch Backs and S.S.W. Hunch Backs are
given in Figures 4.20- Figure 4.25.
The comparison plot of diurnal variation of
solar radiation of the 2 study sites show that
there was no significant difference between the
N.N.W. Hunch Backs and S.S.W. Hunch Backs: at
some time of a day, the recorded solar radiation
was higher on N.N.W. Hunch Backs while the reverse
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was true at another period (Figure 4.20). Moreover,
the ratio of the integrated summation of solar
radiation on S.S.W. slope to N.N.W. slope was 0.99
suggesting that the difference in solar radiation
reaching the 2 sites was not significant.
Similarly, there were no significant differences
between the 2 study sites for the results obtained
from both temperatures and relative humidities
measured at 2 the different levels (5 cm and 2 m
above ground surface): Figure 4.21 and Figure 4.22
were records of the temperatures of the 2 study
sites measured at 2 cm above ground and 5 cm above
ground respectively. It shows that higher
temperatures were recorded in either of the 2 sites
following the same pattern as the solar radiation
and no significant difference was observed between
them. Figure 4.23 and Figure 4.24 show a similar
observation for the results obtained from relative
humidities on N.N.W. Hunch Backs and S.S.W. Hunch
Backs.
Again, no significant difference was observed
in the results obtained from the wind speed measured
at the 2 sites (Figure 4.25)
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D) 22-23 September, 1979
Comparisons of the results obtained from the
N.N.W. Hunch Backs and the S.S.W. Hunch Backs are
given in Figure 4.26- Figure 4.31.
Figure 4.26 shows that the S. S .W. slope received
significantly higher solar radiation than the N.N.W.
slope. The ratio of the integrated summation of
solar radiation on S.S.W. to N.N.W. slope was 1.18,
suggesting that the S. S .W. slope experienced a
greater heat load than the N. N .W. slope.
Very similar to the records obtained from the
measurements taken for 21-22 December, 1978, both
temperatures and relative humidities recorded for
the N. N .W. Hunch Backs and the S. S .W. Hunch Backs
were significantly different on the 2 study sites
(Figure 4.27- Figure 4.30). Figure 4.30).
Temperatures (both 2 m and 5 cm above ground
level) recorded during the day were higher on
the S.S.W. Hunch Backs than the N.N.W. Hunch Backs
(Figure 4.27- Figure 4.28). This is due to the
higher solar radiation reaching the S. S .W. Hunch
Backs during the day (Figure 4.26). This difference
was more obvious for the surface temperature
(measured 5 cm above ground level) than the air
temperature (measured 2 m above ground level). The
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higher temperatures recorded for the S. S .W. Hunch
Backs reflects a greater heat load on the site than
on N. N. W. Hunch Backs.
Comparison of the relative humidities recorded
on the 2 sites agree with the deduction from
comparison of the temperatures: relative humidities
showed that the S.S.W. Hunch Backs has a drier
microclimate than the N. N .W. Hunch Backs (Figure
4.49- Figure 4.30). The difference in the
surface relative humidity between the 2 sites was
greater than that measured at 2 m above ground
level.
Wind speed measured at the 2 sites showed no
significant difference.
III. Conclusion
In Hong Kong, plants grow rapidly in the hot, wet season
(April- August) when high precipitation occurs and the air
is humid. In the cool, dry season (October -February),
however, plant growth is often limited by water stress because
precipitation is less than evapotranspiration. This has an
obvious effect on the growth of natural vegetation, and is
emphasized by the practice of irrigating cultivated crops.
This general occurrence focusses attention upon differences
in the microclimates of the 2 slopes during the cool dry
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months.
Measurements of diurnal variation of microclimatic
parameters on 22-23 June 1979 (mid-summer) shows that there
was no significant difference between the 2 slopes of the
Hunch Backs. However, the S. S.W. slope had a drier microclimate
at the other 3 recording periods. This was directly due to
the higher incidence of solar radiation. Consequences of
this greater heat load included the higher monthly maximum
temperature recorded on the S.S.W. Hunch Backs in the months
of October -February. Results from monthly measurements of
surface-soil moisture coincided with the records of monthly
maximum and minimum temperature: during the dry months
(October- February), moisture levels on the S.S.W. slopes
were much lower than on the N.N.W. slopes (Tabke 4.2).
Thus, it can be concluded that the development of
vegetation on the S. S.W. Hunch Backs is inhibited, in
comparisonwith the N. N. W. slope, by the more xeric
microclimate. Relative inhibition of plant growth would
result in a low content of organic matter in the soil, and
this would compound with the microclimate to produce
conditions that were progressively less favourable than
on the N.N.W. slopes. It is likely, also, that the
drier conditions on the S. S .W. slope favours more frequent
occurrence of fire, and this is exacerbated by easier
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access. During my study 3 hill fires occurred on the
S.S.W. slopes, but none on the N.N.W. slopes.
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Table 4. 1 Summary comparison of low scrubland (S. S.W. slope) and
tall scrubland (N.N.W. slope) on the Hunch Backs.
Low Scrubland Tall ScrublandQuality
1.0 - 0.4 2.7 - 1.3Mean height of canopy (m)
Mean percent cover 177.0 - 30.9 214.3 - 47.5
Total number of species 37 73
17a) Total species of shrubs 49
6b) Total species of grasses and sedges 9




16.8b) Grasses and sedges
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Table 4.2 Summary of some physical and chemical properties of surface
soil on N.N.W. Hunch Backs and S. S .W. Hunch Backs.
N.N.W. Hunch Backs S.S.W. Hunch Backs t-test
4.82 - 0.16 4.90 - 0.14 P < 0.05pH
5.84 - 1.396.7 - 0.79loss on ignition % P < 0.05
2.17 - 0.47 1.85 - 0.39 P < 0.05total organic carbon %
51.6 - 6.16 NS55.1 - 8.97water-holding capacity
NS: Statistically not significant at the 0.05 level, using Student's t-test.
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Table 4.3 Summary of monthly measurements of surface (z 10 cm) soil
moisture(%) of N.N.W. and S.S.W. Hunch Backs
N.N.W. Hunch Backs S.S.W. Hunch Backs Student's t-test
Wet Season
22.8 3.3April 12.5± 1.5 P 0.001
27.7± 1.4 18.6± 1.8May P 0.001
25.1± 0.7 13.6± 0.7 P0.001June
18.6± 2.426.5± 1.4 P0.001July
P 0.00120.1± 2.8 12.1± 1.4August
Dry Season
P 0.0017.7 1.112.7 3.2October
P 0.0017.0± 1.4November 12.24.8
P-c 0.0016.9± 2.3December 15.7 1.5
P 0.0019.5 1.816.1 1.7January
P0.00110.3± 1.618.3± 2.0February
Wet Season Average P 0.00115.1± 3.424.4 3.4(April- August)
Dry Season Average P 0.0018.3± 2.115.0+ 3.6(October- February)
P 0.00111.7} 4.4Overall Average 19.7 5.9
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Figure 4.2 Maximum and minimum thermometers £fixed on N.N.W. Hunch
Backs and S.S.W. Hunch Backs.
a) on N.N.W. Hunch Backs. b) on S. S.W. Hunch Backs
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Figure 4.4 Hot-wire anemometer used in measuring wind speed.
a) used on N.N.W. Hunch Backs
b) used on S. S .W. Hunch Backs
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Figure 4.5 Edale thermistor thermometer used in measuring
temperature and relative humidity.
M: measuring meter
Pl: sensor probe at 2 m above ground level
P2: sensor probe at 5 cm above ground level
T: temperature sensor
H: relative humidity sensor
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Figure 4.6 General setting of the measuring instruments in recording
diurnal variation of microclimates on N.N.W. Hunch Backs
and S.S.W. Hunch Backs.
P-R: sensor probe for radiation
P-W: sensor probe for wind speed
Pl-TH: sensor probe for temperature
relative humidity (at 2 m above
ground level).
P2-T H: sensor probe for temperature
relative humidity (at 5 cm above
ground level).
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Figure 4.7 Monthly record of maximum and minimum temperature on
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Figure 4. 8 A Comparison Plot of Diurnal Variation of Global Radiation (above vegetation) on N. N .W.
and S.S.W. Hunch Backs (21-22 December, 1978)
N.N.W. Hunch Backs











Figure 4.9 A Comparison Plot of Diurnal Variation of Air Temperature (2 m) on N.N.W. and S.S.W.


















Figure 4.10 A Comparison Plot of Diurnal Variation of Surface Temperature (5 cm) on N.N.W, and
S.S.W. Hunch Backs (21-22 December, 1978).



















Figure 4.11 A Comparison Plot of Diurnal Variation of Air Relative Humidity (2 m) on N.N.W. Hune
















Figure 4.12 A Comparison Plot of Diurnal Variation of Surface Relative Humidity (5 cm) on N.N.W.
and S.S.W. Hunch Backs (21-22 December, 1978).
N.N.W. Hunch Backs














Figure 4.13 A Comparison Plot of Diurnal Variation of Wind Speed (above vegetation) on N.N.W















Figure 4.14 A Comparison Plot of Diurnal Variation of Global Radiation (above vegetation) on N.N.W. and
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Figure 4.15 A Comparison Plot of Diurnal Variation of Air Temperature (2 m) on N.N.W. and S.S.W.


















Figure 4.16 A Comparison Plot of Diurnal Variation of Surace temperature (5 cm) on N.N.W. and





















Figure 4.17 A Comparison Plot of Diurnal Variation of Air Relative Humidity (2 m) on N. N .W. and
S.S.W. Hunch Backs (18-19 April, 1979).
N.N.W. Hunch Backs












Figure 4.18 A Comparison Plot of Diurnal Variation of Surface Relative Humidity (5 cm) on N.N.W.

















Figure 4.19 A Comparison Plot of Diurnal Variation of Wind Speed (above vegetation) on N.N.W.
and S.S.W. Hunch Backs (18-19 April, 1979).
N.N.W. Hunch Backs
S.S.W. Hunch Backs












Figure 4.20 A Comparison Plot of Diurnal Variation of Global Radiation (above vegetation) on N.N.W.
















Figure 4.21. A Comparison Plot of Diurnal Variation of Air Temperature (Z m) on N.N.W. and 5.5.w.
Hunch Backs (22-23 June, 1979).
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N.N.W. Hunch Backs
















Figure 4.22 A Comparison Plot of Diurnal Variation of Surface Temperature(5 cm) on N.N.W. and























Figure 4.23 A Comparison Plot of Diurnal Variation of Air Relative Humidity(2 m) on N.N.W. and
S.S.W. Hunch Backs (22-23 June, 1979).
N.N.W. Hunch Backs
S.S.W. Hunch Backs













Figure 4.24 A Comparison Plot of Diurnal Variation of Surface Relative Humidity (5 cm) on N.N.W.














Figure 4.25 A Comparison Plot of Diurnal Variation of Wind Speed (above vegetation) on N.N.W.
and S.S.W. Hunch Backs (22-23 June, 1979).
N.N.W. Hunch Backs
S.S.W. Hunch Backs













Figure 4.26 A Comparison Plot of Diurnal Variation of Global Radiation (above vegetation) on N.N.W.
and S. S .W. Hunch Backs (22-23 Sept, 1979).
N.N.W. Hunch Backs
S.S.W. Hunch Backs












Figure 4.27 A Comparison Plot of Diurnal Variation of Air Temperature(2 m) on N. N. W. and S.S.W.
Hunch Backs (22-23 September, 1979).
N .N .W. Hunch Backs
S.S.W. Hunch Backs










































Figure 4.29 A Comparison Plot of Diurnal Variation of Air Relative Humidity (z m) on N.N.W. ana















Figure 4.30 A Comparison Plot of Diurnal Variation of Surface Relative Humidity (5 cm) on N.N.W.
and S.S.W. HunchBacks (22-23 September, 1979).
N. N. W. Hunch Backs
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Figure 4.31 A Comparison Plot of Diurnal Variation of Wind Speed (above vegetation) on N.N.W.





















As mentioned in Chapter 3, Hong Kong was previously
covered by semi-deciduous hardwood forest. This luxuriant
forest cover provided excellent habitats for a variety of
mammals. Elephants, wolves, leopards and tigers were
present throughout the entire region before the
establishment of human settlements (Marshall, 1967a).
With the removal of the forest, the animals that lived
in it disappeared rapidly. Nevertheless, large mammals
were found in the New Territories until recent times.
The last well authenticated record of a tiger (Felis
tigris) was in 1935 (Herklots, 1965) and of a leopard
(Felis pardus) in 1957 (Anon, 1964). According to
Marshall (1967a) only a small fraction of the animals
have been able to adapt themselves to the disappearance
of their original habitat. They include eight out of
the seventeen orders of living terrestrial placental
mammals (Table 5. 1). However, some of these manunals,
especially the carnivores [e.g. civets (Puma larvata),
badger (Melogale mos chata), red fox (Vulpes vulpes hoole)
and Chinese leopard cat (Felis bengalensis chinensis)]
are very rare, and may have already disappeared from Hong Kong.
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Barking deer (Muntiacus reevesi) and wild pigs (Sus
scrofa chirodonta) are two herbivores which were once
very common in Hong Kong. Illegal hunting and trapping,
however, has decreased the number of barking deer to a
low level. On the other hand, the wild pigs are more
common and cause considerable damage to crops in some
parts of the New Territories such as Plover Cove Country
Park and Tai Mo Shan Country Park. No sign of wild
pigs have been seen in Ma On Shan Country Park,
A small number of wild black goats (Capra aegagrus)
have been seen and heard on the southern slopes of the
Hunch Backs (above 350 m.) the largest group consisted
of one female and three kids in two age-groups. These
goats seemed to be timid and it was thought that they
were once the property of a villager in Ma On Shan
Tsuen.
Apart from feral animals of this kind the
mammals most likely to be found in the vicinity of
Ma On Shan are the shrews (e.g. Crocidura murina),
rats (Rattus spp.), Chinese pangolin (Manis pentadactyla)
and Chinese porcupine (Hystrix hodgesoni).
II. Materials and Methods
In order to obtain information about the distribution
of shrews and rats, trap-lines were set out at 7 sites.
Descriptions of the sites are given in Table 5.2 and their
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locations are shown in Figure 5.1. Twenty large wire
traps (29 cm x 17 cm x 13 cm, Figure 5.2) and six small
wire traps (20 cm x 10 cm x 8 cm, each wrapped in a
black plastic sheet, Figure 5.2) were placed at a site.
On the next day, the traps were checked and the trapped
animals were recorded. The same procedure was repeated
at each site. The baits were apples and fresh pig's
liver: half of the large traps were baited with liver,
and the remainder with apple. All of the small traps
were baited with apple. A preliminary study showed
that oil cake ( 油 炸 鬼 ) ,which has been much used as
a bait for rodents (Marshall, personal comment) was
far less satisfactory than either liver or apple.
III. Results and Discussion
Table 5.2 shows that altogether 26 small mammals
were trapped. Of these, 9 were Rattus bukit huang
(formerly Rattus huan Figure 5.3) and the rest (17)
were Rattus koratensis (formerly Rattus rattus sladeni
Figure 5.4). These two species of rats were the only
mammals caught. Both species ar_ e noctunzal and have
been recorded to live mainly in scrubland, showing
similar habitat (Marshall, 1967b). They have a similar
kind of diet which includes fruits, seeds, stems, bark,
insects and carrion (Marshall, 1967b). Their natural
enemies are snakes, carnivorous birds, and some
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carnivorous mammals such as civet cats, foxes and ferret-
badgers (Marshall 1967b). Of the 26 trapped rats, 21 were
found in traps baited with apple and 5 in traps baited
with pig's liver, which suggests a preference for
herbivorous food by both species (Table 5.2): only 1
R. b. huang and 4 R. koratensis were caught in liver-
baited traps.
The two species seem to prefer different habitats.
Of the 9 R. b. huang caught in the traps, 7 were trapped
in the fung shui woods: 5 at Wong Chuk Yeung and 2 at
Mau Ping. Of the other 2, 1 was trapped in the tall
scrubland site of N.N.W. Hunch Back and 1 from the low
scrubland on the S o S .W. Hunch Backs. Seventeen individuals
of R. koratensis were caught, but only 4 were trapped in
fung shui woods. The remainder came from scrublands or
grassland-scrubland at Fei Ngo Shan. These results
suggest that R. b. huan is more common in woodlands,
while R. koratensis tends to inhabit scrubland.
It is significant that neither of the 2 species were
caught in the pure grassland at Ngong Ping (Table 5.2)
which can be attributed to the lack of shelter and shortage
of food, such as fruits and seeds.
These findings of the distribution and habitat of
these 2 species of rats were comparable to the result of
trappings on the D'Aguilar Peninsula (Hong Kong Island)
by Proud (1977) who concluded that R. b. huang was wholly
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confined to woodland. She found R. koratensis in high
scrub. Neither species was obtained from grassland.
In addition, records of the distribution of R. bukit
(all subspecies) in Thailand suggest that it is
essentially a forest species R. b. huang is found in
forest in the northern mountains where the temperatures
are low in comparison with the rest of the country
(Lekagul McNeely, 1977),
Two species of birds were also trapped: Coturnix
japonica (Japanese quail) in the low scrubland on the
S.SW-Hunchbacks, and Myiophoneus caeruleus (violet whistling
thrush, Figure 5.5) in the fung shui wood at Ngong Ping.
It is intriguing that Proud (1977) also caught a violet
whistling thrush in a cage-type animal trap in a wooded
area near Mount Collinson (Hong Kong Island). This
species is normally wary of man, but may be inquisitive
about inanimate objects.
In addition, some feathers, almost certainly those
of the magpie (Pica pica), were found on the ground in
Ngong Ping fung shui wood (Figure 5.6), The carcass
and head of the bird were absent, and this suggests that





According to Webster (1976) 352 species of wild birds
have been recorded for Hong Kong. Of these 96 species are
vagrants so that 256 species are recorded annually. About
66 species are resident (i.e. 26% of the non-vagrants) and
the remainder are either migrants or regular visitors.
Since Hong Kong lies on one of the major coastal migration
routes from Kamchatka to Malaya the proportion of winter
visitors is high, amounting to 46% of the non-vagrant
species.
II. Methods
Time did not permit the prolonged and regular
observations that would have been necessary to compile
a comprehensive list of the birds of Ma On Shan. However,
notes made during field work are summarized in Table 5.3.
The birds have been identified by sight or, in a few
instances (e.g. coucal, francolin) by sound. Nomenclature
and classification follow that of Viney Phillipps (1977).
III. Results and Discussion
A total of 30 species were recorded (Table 5 .2). They
included 21 resident species thus about 30% of the total
resident species were recorded by comparatively casual
observation within the Park. Of the individual species,
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Pycnonotus jocosus (crested bulbul) and Pycnonotus sinensis
(Chinese bulbul) were most widespread as they were recorded
in 6 of the 8 regions.
Generally, a larger number of species were recorded in
fung shui woods, such as Ngong Ping and Wong Chuk Yeung,
than in other vegetation types. This is the situation that
would be expected if the original vegetation of Hong Kong
was semi-deciduous forest. Indeed, an analysis made by
Thrower S.L. (personal comment) has shown that 53% of
the common and locally common birds of Hong Kong
have woodland as their normal habitat.
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Table 5.1 Orders of Living Placental Mammals Represented in Hong Kong
(modified from Marshall, 1967).
Shrews, moles, hedgehogs, etc.1) Insectivora
The bats2) Chiroptera
Lemurs, tarsiers, lorises, monkeys, apes and man3) Primates
The pangolins (7 species only)4) Pholidota
Squirrels, rats, mice, beavers, porcupines, etc.5) Rodentia
6) Cetacea Whales, dolphins and porpoises
Foxes, cats, bears, badgers, civets, etc.7) Carnivora
Pigs, hippotamuses, deer, giraffes, sheep,8) Artiodactyla
goats, cows etc.
The elephants (2 species only)'9) Proboscidea
Dugongs and manatees10) Sirenia
Orders which were represented in Hong Kong during historical times.
Tnh1 P Specific Sites for Mammals Trapping in Ma On Shan Country Park.
Results
Period of
Number ofAltitude Grid Reference NumberVegetation TypeSite Trapping SpeciesTraps(UTMG) Apple Liver Total(M.) (Days)
5 0 5Rattus bukit huang120 Li+ 6 SlKV183806200Ifung shui wood(Wong Chuk Yeung
Bonhote




32 1Rattus koratensis120L+6SKV160781250Ifung shui woodIMau Ping
Kloss
21 1Rattus bukit huan
Bonhote
2 31Rattus koratensis1i) 20L+ 6SKV163820350IN.N.W. Hunch Backs I tall scrubland
1 Klossii) 8L+ 4S
101Rattus bukit huang
Bonhote
22 0Rattus koratensisi) 20L+ 6S 1IS.S.W. Hunch Backs low scrubland KV157811350
Klossii) 10L+ 2S 1
01 1Rattus bukit huang
Bonhote I
+ 1 bird (Coturnix
japonica)
7 1 8grass land scrublandIFei Ngo Shan 450 Rattus koratensisKVI35741 20 L+ 6 S 1
Kl os s
INgong Ping 00 KV16579 2 20L+6 S I None(grassland 0 0 0
I L= large traps S= small traps Total 2 species of rats 21 5 26
+ 2 birds
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Figure 5.1 Location of Specific Sites for Trapping.
1. Wong Chuk Yeung fung shui wood
20 Ngong Ping fung shui wood
3. Mau Ping fung shui wood
4. N.N.W. Hunch Backs scrubland
5. S.S.W. Hunch Backs scrubland
6. Fei Ngo Shan grassland





















































Figure 5.2 Traps used in trapping experiments.
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Figure 5.3 Rattus bukit huan (formerly Rattus rattus huan)
219
Figure 5.4 Rattus koratensis (formerly Rattus s ladeni)
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Figure 5.5 Violet whistling thrush (Myiophoneus caeruleus)
caught in a trap on S.S.W. Hunch Backs.
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Fig. 5.6 Feather remains of Magpie (Pica pica) note that carcass
and head of the bird were absent.
PART B
Guidelines tor the Development and management or
the Ma On Shan Country Park
222
Chapter 6
Zoning of Land for Compatible Developments
The major objective of planning for land use in a Country Park
is to conserve the natural scenery, and to make such changes that
would enhance the public's enjoyment of the countryside. In this
chapter, the entire Ma On Shan Country Park will be sub-divided
into zones appropriate to and suitable for the major aims and
objectives of the Country Park Programme. The aims of the Park
Programme are defined in the Country Park Ordinance, Paragraph
4c which are reproduced in Table 6.1. The 3 fundamental aims
of the Park Programme are: Conservation, Recreation, and Education
and Interpretation. Objectives of these aims, as given by the
Country Park Board, are also reproduced in Table 6.2. Zoning
of the Country Park will be based upon an evaluation of the
potential value of each region for particular purposes, particularly
Conservation, Recreation and Education. The main factors
to be taken into account are landscape, ecological habitats,
wild-life, communication, recreation sites and village settlements.
The evaluation will draw on the general ecological study of the
Country Park (Part A). The evaluation will attempt to reveal any
conflicting interests which can then be reconciled in the final
zoning of the Country Park.
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6. 1 Conservation Areas (Figure 6.1)
The basis for conservation of areas within the Park is
the vegetation map (Figure 3.16).
In the main, there are comparatively few woodland-tall
scrubland areas within the Park (Figure 3.16). These are
the northern slopes of the Hunch Backs, Tai Shui Hang Valley,
Ho Chung Valley, Wong Chuk Yeung Valley, and some forested
ravines on the lower hill slopes in the centre of the Park.
Most of the rung shui woods' are associated with villages,
and therefore legally excised from the Park the main
exception is the fung shui wood at Ngong Ping (Figure 3.16).
However, these fung shui woods may be used functionally as
part of the Country Park.
The east-facing slopes of Ma On Shan (ca. 55 hectares)
which partly comprises forested ravines was designated as a
Special Area in September 1979 (Figure 6.1). The area is
floristically rich and will be managed as a Conservation Area.
However, there are more areas within the Park which are 'suitable
for, and require to be designated as Conservation Areas. They
include: (1) the northern slopes of the Hunch Backs, (2) Tai
Shui Hang Valley, (3) Wong Chuk Yeung Valley (Figure 6.1).
1) Northern slopes of the Hunch Backs
The vegetation of the northern slopes of the Hunch
Backs has been described in detail in Section 3.4.2
(Chapter 3).
*see page 74 page 96
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Access to this region is limited. Although there
are a few footpaths leading to this area, most of them
are not commonly used: one of the paths leads to the ridge
where ecological studies were made on the N.N.W. Hunch Backs
during the period of study, not a single person was seen
using the same path. There is also a path which enters
the region from the southern side and, having followed the
300 m. contour for same distance around the N.N.W. side
of the Hunch Backs, joins the path that has just been
described. However, I have not located the junction, for
the contour path ends at a land-slide.
2) Tai Shui Hang Valley
The section between Mui Tsz Lam and Mau Ping should
also become a Conservation Area. Its vegetation is similar
to northern slopes of the Hunch Backs, but it would include
fung shui woods of both Mui Tsz Lam village and Mau Ping
village. The woodland around Mau Ping (both fung shui wood
and natural forest) has been designated as a Site of
Special Scientific Interest so as to protect the excellent
mature trees of Camellia crapnelliana and Ailanthus f ordii,
'In Hong Kong the concept of SSSI has been developed for planning
purposes within the Government to give administrative protection
to comparatively small sites of biological and geological
importance it has been extended to Sites of Special Archaeological
Interest.
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The newer part of Mau Ping village (Mau Ping Shan
Uk) is now completely abandoned and merits conservation
for some useful purposes. This will. be taken up in
Chapter 7.
3) Wong Chuk Yeung Valley
This proposed Conservation Area is located on the valley
sides adjoining the fung shui wood of Wong Chuk Yeung
village (Figure 6.1). The vegetation is also a woodland-
tall scrubland, and it would certainly develop into mature
woodland if given adequate protection. Access to this
Conservation Area is limited to the path leading to
Wong Chuk Yeung Village which is mainly used by the
villagers.
Figure 3.16 shows that the area of woodland-tall
scrubland in the Park is comparatively small. Consequently,
woodland is the more important to give variety to the
scenery. It is also an important habitat for birds
(Table 5.3).
6.2 Recreation Areas (Figure 6.2)
Until recently the region that is now the Ma On Shan Country
Park was little visited. Some visitors walked from Tai Shui
Hang to Pak Kong. Others started from one of these places
and then turned northward to cross the Ngong Ping plateau,
climb Ma On Shan and descend over the southern slopes of the
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Hunch Backs to Wu Kai Sha. In October 1979 the Maclehose
Trail was opened and the section through this Country Park
traversed almost its entire length from south south-west to
north north-east. The existence of the trail has undoubtedly
pre-empted some decisions that might have been made about the
development recreational facilities in the Park.
Therefore, the Recreation Area covers mainly the area
along the Maclehose Trail and trails associated with it where
the vegetation types are mainly grassland.
Although the Park has considerable recreational
potential, facilities are rudimentary. Services, in the
form of fire-prevention and litter collection are almost
non-existent. It is fortunate, therefore that the Park is
comparatively little used at present.
6.3 Conclusion
The ecological studies reported in Part A of this thesis
enable a clear distinction to be made between parts of the Park
where conservation should be of first importance, and other
parts which are more suitable for recreation. The distinction
is essentially one of terrain and vegetation. Rugged regions
with woodland or tall scrub are the main conservation areas,
whereas the less rugged regions under grassland are recommended
for recreational purposes.
In addition a considerable part of the Park has not been
designated for either purpose on purely ecological grounds.
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Most of this land is on the western side, and is thus adjacent
to Shatin. Little, if any, of it could be justified for
conservation but one is unwilling to give it over for recreation
unreservedly nor does a demand yet exist. Instead these
areas should be seen as an uncommitted reserve. An additional
reclamation is to be constructed on the eastern side of Sha Tin
Hoi, road communication between Shatin and the western section
of the Park will be improved, and there may be further loss of
population from some villages, such as Ma On Shan Tsuen.
Consequently, a need for specific kinds of recreation may
well emerge, and these uncommitted areas could be used to
meet the need.
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Table 6.1 Aims of the Park Programme
The duties of the Country Parks Authority specified in
Paragraph 4 of the Country Parks Ordinance (10/1976) include the
following:
to take such measures in respect of country parks and(c)
special areas as he thinks necessary-
(i) to encourage their use and development for the purposes
of recreation and tourism
to protect the vegetation and wild life inside country(ii)
parks and special areas
to preserve and maintain buildings and sites of historic(iii)
or cultural significance within country parks and
special areas but without prejudice to the Antiquities
and Monuments Ordinance and
U v) to provide facilities and services for the public
enjoyment of country parks and special areas.
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Table 6.2 Objectives of the Park Programme
I. CONSERVATION OBJECTIVES
(a) To conserve and enhance the landscape of the Park.
(b) To conserve and enhance the Park's ecological resources.
(c) To conserve and enhance the Park's sites of geological interest.
(d) To conserve the water catchments.
(e) To conserve and enhance the Park's sites of cultural and
archaeological interest.
(f) To conserve and enhance the tranquility of the Park.
2. RECREATION OBJECTIVE
(a) To provide the optimum range of informal outdoor recreation
compatible with the conservation objectives.
(b) To minimise conflict of activities with each other.
(c) To minimise conflict of activities with the rural community.
(d) To provide for changes in demand for informal outdoor recreation.
(e) To encourage other agencies to provide facilities for informal
outdoor recreation, compatible with the provisions of the
Park Plan.
(f) To encourage others agencies to organise informal activities
compatible with the provisions of the Park Plan.
(g) To prohibit such activities which are incompatible with the
provisions of the Park Plan.
(h) To introduce such recreational activities as are compatible
with the provisions of the Park Plan.
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3. EDUCATION AND INTERPRETATION OBJECTIVES
(a) To educate the public of the need to conserve their countryside,
(particularly to make them aware of the environmental problems
of fire, pollution and erosion).
(b) To increase the public's enjoyment of the countryside by
giving them a deeper understanding of the rural environment.
(c) To promote safety in rural recreation by making the public
aware of the dangers in the countryside, and by improving
safety standards.
(d) To encourage a considerate attitude towards other visitors
in the countryside, and to rural residents.
(e) To provide information on the location and range of
facilities available in each park.
(f) To provide opportunities for field studies by school, college
and special interest groups.
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Development Control Plan in Relation to Zoning
within Ma On Shan Country Park
The criteria for a development control plan depend on the result
of zoning of the Country Park which is largely based on landscape
character. According to criteria which have been accepted by the
Country Parks Board, there are 6 categories of land for development
control, ranging from highly scenic regions where no development
is permitted to areas where developments compatible with a rural
setting such as low density housing are allowed (Table 7.1).
Of these only the first 3 categories are appropriate to Ma On Shan
Country Park. This is because there are no large villages within
the Park and the total population is small. There are no foci for
industrial development and no motorable roads. Movement must be
entirely on foot, often over traditional stone-paved footpaths.
Although in no sense a wilderness it has a tranquil quality and
some sections, such as the Ngong Ping plateau, give an impression
of remoteness.
Figure 7.1 is a composite map showing the proposed categorization
of land-use development within Ma On Shan Country Park. The areas
which have not been put into the categories are remote and may be
considered as a resource to be drawn upon in the future.
The development control plan for Ma On Shan Country Park will
be formulated in relation to these categories and will take account
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of the ecological considerations mentioned in Chapter 6.
7.1 Category'I (Figure 7.1 and Figure 7.2)
I. Conservation Area (Figure 7.2)
Conservation Areas are put into category I of the
Development Control Plan (Table 7.1). Therefore no
development is allowed and there will be no intention
to provide for recreational activities. Also, access
into these areas will not be encouraged. The Conservation
Areas should be managed and protected to facilitate
development of the vegetation which will in turn provide
suitable habitats for the re-introduction of small,
herbivorous mammals. According to Aijmer (1967), the
former woodlands of Tai Shui Hang Valley were habitats
for barking deer which has disappeared with the trees.
The present vegetation of the proposed Conservation
Area approximates to the broad-leafed woodland which is
thought to be capable of providing the appropriate
habitats to re-stock with some local mammals: barking
deer, pangolin and porcupines are suggested to be
released and re-stocked in the Conservation Area.
Pangolins have already been released in Tai Po Gau
Special Area (a forest reserve) and have established
themselves there. Since there is virtually no
agriculture in the Park they are unlikely to become
pests in the way wild pigs have elsewhere. In time
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these small mammals will spread from the places where
they are introduced into some Education Areas (Section
II below).
However, there are 2 frequently used paths that
run through the proposed Conservation Area: one being
the Maclehose Trail which passes through the Special
Area, the other being the trail which run from Tai Shui
Hang to Pak Kong and passes through the proposed
Conservation Area at the section between Mui Tsz Lam
and Mau Ping villages. These paths should not be closed
but users should be encouraged to move quickly through
these sections by providing minimal facilities the
sections should also receive special attention from
the Park Rangers in due course.
II. Education Areas (Figure 7.2)
Within Ma On Shan Country Park, educational trails
with guided walks can be established along the foot-path
system on the southern slopes of the Hunch Backs which
extends into the boundaries of the Conservation Area at
the northern slope of the Hunch Backs. The foot-path
system starts from Ma On Shan Road at several points
which then converge into 2 paths: one along the contour
(300 m) and finally following a west-facing ridge down
to low ground the other leads to the upper-most ridges
of the Hunch Backs and run along the ridge-line between
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the Hunch Backs and Ma On Shan until it finally meets
the Maclehose Trail. These paths are suggested to be
developed as Educational Trails of specific scientific
interest. This is because the northern Hunch Backs
provide sites which are excellent examples of well-
developed natural environments also a comparison of
the differential succession of vegetation on the northern
and southern faces of the Hunch Backs is a good illustration
of the aspect effect on the growth of vegetation on many
hill slopes of Hong Kong.
As a consequence, the southern slopes of the Hunch
Backs and the region of Conservation Area where the
education trails passes through are classified as
Education Areas which correspond mainly to Category I of
the Development Control Plan. No development is allowed
in the Education Areas, though quiet walking along the
foot-path system will be encouraged.
7.2 Category II (Figure 7.2)
Most of the Recreation Area in the Park should be classified
in Category II. In this category, developments that may lower
the natural scenic value of the environment should be prohibited,
though camp sites, picnic sites and panoramic trails are best
established on land in this category.
The Maclehose Trail runs almost entirely through grassland.
In the south, near its point of departure from Fei Ngo Shan
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Road, there is a well-developed camp site (Gilwell Park)
managed by the Scout Association of Hong Kong). In the
north where the Maclehose Trail enters the Country Park,
a small scale camp site was established on the road side
In addition, Ngong Ping Plateau has been developed as an
extensive area of camping ground since the Maclehose Trail
was established.
Other than Gilwell camp and Ngong Ping Plateau, extensive
area of disused paddy terraces of both Mui Tsz Lam and Mau
Ping villages have high potential for development as camping
sites.
The flat-land areas along the Maclehose Trail are best
developed as picnic sites (Figure 7 .3). However, barbecuing
would not be compatible in these picnic sites and therefore
facilities should not be provided.
The sites of panoramic views are shown in Figure 7.3.
In the south, the view from Fei Ngo Shan Road is essentially
a bird's eye view of Kai Tak Airport, the Harbour, and Hong
Kong Island beyond. In the centre of the Park, between
Mau Ping and Ngong Ping, the views to east and west from the
watershed are magnificent, as are those from the less
accessible northern region of the Park. These views lend
variety to a walk and are obviously appreciated by the hikers
walking along the panoramic trails( Maclehose Trail or
trails associated with it) within the Recreation Area of the
Country Park.
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Along the Maclehose Trail and other trails associated
with it, amenity tree planting is necessary so as to provide
shelters and to increase landscape diversity. Figure 7.4 shows
some examples of the necessity of amenity tree planting along
the Maclehose Trail. It is suggested to plant trees on the
upper side of a bench-cut path(= contour path) while tree
planting at intervals along a ridge-line path or a flat
path will be adequate to provide natural shelters and more
diversified landscape for visitors
7.3 Category III (Figure 7.2)
Under this category of land, small-scale facilities serving
or enhancing informal outdoor recreational activities would
be permitted. These developments include artificial shelters,
barbecue facilities, children's play apparatus, cafes and
kiosks and field centres. Areas suitable for such development
within the Park are shown in Figure 7.2.
A management centre will be constructed at Gilwell Park.
Work is due to begin in December 1980 and to be completed a
year later. It will be staffed by 62 men, whose main duties
will be fire-fighting, litter collection, and general maintenance.
At the junction between the Maclehose Trail and the trail
from the Tai Shui Hang Valley to Pak Kong, there is an abandoned
old school (Figure 7.5). This is located near the heart of
the Park, and it is only about 15 minutes walk from the abandoned
school to Ngong Ping Plateau and about 45 minutes walk to the
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Recreation Area at Tai Shui Hang Valley. Therefore, it is suggested
to repair it and establish it as a subsidiary management and
education centre. It could play an important role in providing
supervision for the intensively used recreational areas on
Ngong Ping Plateau and Tai Shui Hang Valley. Also, it can
provide educational and interpretative facilities to enhance the
public's enjoyment of the countryside. Some suggestion of the
major facilities to be provided in this proposed centre are:
1) small-scale display to give the visitors a deeper understanding
of the countryside,
2) display on the need to conserve the countryside, and
3) information services for the visitors in this Country Park.
Moreover, this centre can well be served as a sub-centre for
Park Rangers to carry out their duties.
In addition, the abandoned village of Mau Ping Shan Uk
can be repaired and developed for over-night and short-stay
accommodation. Negotiations would be needed with the former
villagers (some of whom return. at Lunar New Year) and special
care must be taken to make a feature of the former ancestral
The houses themselves could be renovatedhall( 刘氏宗祠）
as small chalets amd services (kitchens etc.), while camp-
sites could be constructed on the adjoining abandoned fields,
With the Recreation Areal several regions are proposed
for more intensive recreational activities (Figure 7.2).
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They are mainly situated near main roads at the boundaries
of the Country Park and may be suitably sited as entry points
these will be discussed in Section 7.4. It is therefore
suggested that approved barbecue places can be established
along the roadsides of these regions where appropriate
facilities such as barbecue pits, bench units, children's
play apparatus, artificial shelters, and toilets
will be provided. Similar developments are compatible with
the region around the old school. In addition to these
regions, it is also suggested to provide similar facilities
along Nai Chung Road and near Tai Shui Hang though they are
located outside.. the boundaries of the Country Park.
Among these intensive recreational areas, the immediate
entry-point from Shatin (marked* in Figure 7.2) is probably
the main and the only real honey-pot in the Country Park.
The road enters the Park from Shatin, and then branches to
end at 2 sites just within its boundary. This immediate
entry point from Shatin offers the opportunity for providing
an intensive development for large groups. It is situated
at about 200 m and gives splendid views over Shatin and Tolo
Harbour. Careful amenity planting of fast-growing trees
would allow the site to be sub-divided for privacy of large
functional groups (families, or from factories, schools etc.).
7.4 Transportation: Access to the Country Park (Figure 7.6)
Careful determination of the points of access to the Park
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is probably the key to ensuring that the land-use plans are
implemented in practice. Entry points which are compatible
with the plans can be publicized in Country Park leaflets
and made accessible by public transport. The two main centres
of population adjoining the Park are in San Po Kong and Ngau
Chi Wan on the south, and Shatin (soon to have a population
of 500,000) on the west. Transport arrangements should take
these centres into account.
On the northern and western margins, the Park is surrounded
by an indented coastline where access to the Country Park are
facilitated by both large ferries and Kai Dao*. Clear Water Bay
Road, Hiram's Highway and Nai Chung Road which run along the
southern and eastern margins of the Park give access at several
points.
On the whole, there are many possible entry points to the
Country Park. However, it is suggested that preferential
encouragement of the use of entry-points is necessary so that
visitors are encouraged to enter the proposed Recreation Areas
of the Country Park through a more direct route while access
leading Conservation Areas is discouraged.
I. Access from coastline
There are totally 5 possible access points along the
*small ferries run by families （ 街 渡 ）
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coastline on the northern and western margins of the
Country Park (Figure 7.6). A summary of these are:
Route 1: Tai Po Kau Railway Station- Shap Sz Heung (Ferry)
Route 2: Ma Liu Shui- Nai Chung (Kai Dao)
Route 3: Ma Liu Shui- Wu Kai Sha (Ferry and Kai Dao)
Route 4: Ma Liu Shui- Ma On Shan Pier (Kai Dao)
Route 5: Ma Liu Shui- Tai Shui Hang (Kai Dao)
Among the 5 routes, route 2 and route 5 are suggested
for development into entry-points to the Park from the
coastline: Route 2 will lead visitors mainly to Nai Chung
Road where barbecue sites are proposed to be established
(Figure 7.6). Route 5 will lead visitors to the path
which runs across the peninsula from Tai Shui Hang to
Pak Kong (Figure 7.6). Barbecue sites are proposed to
be established along the road side between Tai Shui
Hang and Mui Tsz Lam (Figure 7. 2). Also, this path
leads to the abandoned old school where intensive
recreation activities are compatible (Figure 7.2).
In addition, this path joins the Maclehose Trail at the
abandoned old school so that one may lead in a northerly
direction to Ngong Ping or in a southerly direction to
Fei Ngo Shan (Figure 7.6).
For the other 3 routes, both Route 1 and Route 4
are allocated for the villagers at Shap Sz Heung and Ma
On Shan Tsuen respectively, though Route 4 may be used
as a subsidiary entry point for visitors to enter the
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northern regions of the Country Park. Route 3 is allocated
to visitors who are going to the youth camp of the Y.M.C.A.
this route should not be encouraged for visitors to enter
Ma On Shan Country Park because it leads directly into
the northern slopes of the Hunch Backs.
II. Access from Main Roads
There are 5 proposed entry-points from the main
roads,
Route 1 enters the northern region of the Country Park
directly along the Maclehose Trail where intensive recreational
activities will be established. Route 2 will also lead to
the Maclehose Trail, though it may join the Trail either
at Ngong Ping Plateau or at the abandoned old school
(both Ngong Ping Plateau and the area around the abandoned
old school are proposed for intensive recreation).
Route 3 and Route 4 will lead to the mountain range
of Fei Ngo Shan, Tai Lo Shan, Tung Shan and Tung Yeung
Shan. Along Fei Ngo Shan road, barbecue sites.are
proposed to be established to cater for moderately intensive
recreation activities.
Route 5 represents the entry-point which leads to
the south-western region of the Park where an intensive
recreational development is proposed. It was suggested
in section 7.3 that this entry point is probably the
main and the only real honey-pot of the Country Park.
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Within the entire Park, a network of footpaths were
established for the communication between villages and
to main roads. These paths are now maintained and
improved mainly for visitors to the Country Park.
Finally, it must be mentioned that there is a
proposed road system which links Shatin and Wu Kai Sha
through an extension of Nai Chung Road. When this road
system is built, access to the eastern and northern
regions of the Country Park will be much improved.
Alterations to the Development Control Plan will then be
needed, particularly in relation to the western side of
the Park, and entry points will have to be reconsidered.
7.5 Rehabilitation
Within the Park there are several areas where erosion is
becoming increasingly serious. For instance, the slope facing
the old school and the area around the school itself are
moderately eroded (Figure 7. 5). Also, patches of erosion
occur along the Maclehose Trail (Figure 7.7). It is
suggested that rehabilitation needs to be taken up at these
eroded areas.
These eroded areas result mainly from their heavy use
by visitors the vegetation cover is removed by trampling
and bare gound is exposed, which is susceptible to soil
erosion. On the slope facing the old school (Figure 7.5),
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several paths other than the main trail (Maclehose Trail)
have been created by the visitors wandering off the main
trail, and this has resulted in eroded areas spreading
across the slope. Since the paths run up a slope, surface
run-off during the rainy season is the most important agent.
During the period of March- November, 1979, three
studies concentrated on the study of the impact (mainly
trampling) of visitors to the Park were carried out under
the supervision of Professor Thrower and myself. The
results obtained from these studies (Chan, Lau and Sum,
1980) suggested the planting of resistant species such
as Eleusine indica, Axonopus compressus, Cynodon dactylon
on the heavily used areas so that more intensive trampling
in these areas can be withstood. It was also suggested
that paving of paths will ensure that visitors follow the
main trail instead of creating new paths. In addition, a
bench-cut path along a contour is less likely to lead to
proliferation than is a flat path.
Tree planting for shelter and amenity has already been
mentioned in Section 7.2.
7.6 Conclusion
The proposals for Ma On Shan Country Park are those that
appear appropriate to conditions of that part of Hong Kong
as it exists in 1979-80. However, the conditions are likely
to change quickly and new demands upon the countryside will
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certainly be made.
For example, it is likely that increased demand for
"day trip" facilities by people living in Shatin will have
to be met by providing additional intensive facilities along
the western side of the Park. On the other hand, as the
opportunities for employment at Ma On Shan Iron Mine
diminish, it may be possible to establish a simple holiday
hostel in the vicinity of the miners' village (Ma On Shan
Tsuen). This would have the dual advantages of creating
employment locally and effectively extending the boundaries
of the Park.
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Table 7.1 Categories of land-use for development control (modified
from the Country Park Board's proposal).
Category I:
No development allowed, since the intrinsic value of the remote
and scarce resources in these areas would be destroyed by any
form of development.
Category II:
Developments that may lower the natural scenic value of the
environment not allowed and artificial attractions for visitors
are prohibited i.e. camp ground, picnic sites at suitable
locations are compatible.
Category III:
Developments restricted to small-scale dispersed facilities
serving or enhancing informal public recreation such as youth-
hostels, field centres, and cafes and kiosks at suitable locations.
Category IV:
Developments of dispersed large-scale informal public recreation
facilities such as outdoor recreation centres, field-study
centres are acceptable in appropriate locations.
Category V:
Developments restricted to any public recreational developments
campatible with a rural setting such as holiday camps, wildlife
park, marinas, restaurants.
Category VI:
Any developments compatible with a rural setting is permitted,
e.g. low-density housing.
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Figure 7.1 Map Showing the Categorization of Land Use Within
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Figure 7.2 Development Control Map
Category I (Conservation Areas)
Category I (Education Areas)
Category II (Recreation Areas)
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Figure 7.4 Amenity Tree Planting is necessary along Maclehose grail
mr: Maclehose Trail along ridge-line
mc: Maclehose Trail along contour-line
mf: Maclehose Trail on flat-top
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Figure 7.5 Location of the proposed Relay Management Centre (Abandoned Oid 5cnool)
MP- Mau Ping Village
NPF- Ngong Ping Fung Shui Wood
NPS- Ngong Ping Shan
S- Abandoned Old School (proposed Relay Management Centre)
m- Maclehose Trail
N- Route to Ngong Ping (along Maclehose Trail)
T- Route to Tai Shui Hang Valley
R- Route to Pak Kong
F- Route to Fei NQo Shan
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Figure 7.7 Eroded Areas along Maclehose Trail
m: Maclehose Trail
S: ca 5 min. walk from abandoned old school
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Appendix 3.1 Definitions of Types of Vegetation (Anon, 1968).
Grassland: Land covered with grass and low shrub generally under 0.5 m
in height.
Scrubland: Land with a fairly continuous cover of shrubs and bushes
from 0.5 m to 3 m in height.
Woodland: Land with a continuous cover of shrubs and trees over






Appendix 3.6 Raw Data for Transect 1 of Wong Chuk Yeung Fung Shui Wood.
Transect I: (45 m.)
Distance Per-Distance
D.B.H. Crown
pendicular toalong ClimberTree Spp.
(cm) cover (m)
transect(m) transect (m)
Psychotria serpens60.818.11.1 1.6 L Photinia benthamiana
Aristolochia sp.Hance
71. 228.72.6 0.95 R Sloanea lion kongensis
Hemsl.
20.4 26.9L Endospermum chinense00773.8
Benth.
15.115.31.05 L Gleditsia sp.5.8
29.231.21.32 L Aquilaria sinensis7.9
(Lour.) Gilg





38.5R Diospyros sp. 33.40.3515.9
19.69.61.5 L Carallia brackiata19.0
(Lour,) Merr.
52.865.3R Diospyeos sp.20.8 On line
26.310.82.526.8 L Cinnamomum burmanni
Nees ex Bl.
22.3 39.61.8 L Endospermum chinense28.6
Benth.
14.0 35.3L Ilex sp.0.530.6
78.59.6 Tetracera Sp.35.7 1.2 L Litsea monopetala
(Roxb.) Pers. 11.8
.Pychotria serpens23.813.41.55 R Corallia brackiata36.6
(Lour.) Merr.
22.110.20.437.6 L Litsea sp.
9.2
22.11.538.0 L Gleditsia sp.
6.1
Psychotria serpens26.66.441.7 1.53 R Diospyros sp.




Appendix 3.7 Raw Data for Transect II of Wong Chuk Yeung Fung Shui Wood.
Transect II: (45 m.)
Distance Distance Per-
D.B.H. Crown
Tree Spp.along pendicular to Climber(cm) cover(m)
transect(m) transect (m)
24.59.652 R Bischofia trifoliata1 Embelia ribes
(Roxb.) Hk. f.
31.83 46.6R Quercus edithae1.83.2
Skan
9.55 Dios coria SP26.62.3 R Reevesia thyrsoidea3.6
11.14Lindl.
Pathos sp.29.614.322.3 R Machilus thunbergii9.0
Sieb0 Zucc
15.92 14.9L11.5 3.0 Ormosia Eachycarpa
Champ.
22.28 50.32.7 L Machilus thunberrgii11.8
Sieb. & Zucc
R Aguilaria sinensis1.9 17.51 65.013.0
(Lour.) Gilg
2.6 R Gleditsia Sp. 46.611.1414.8
8.59
18.4 0.26 Quercus edithae SkanR 34.2
7.64
Unknown A1.320.1 L 15.92 33.2
11.7820.4 0.9 Aguilar is s inens isL Pothos chinensis30.1
14.64 Tetracera sp.(Lour.) Gilg.
11.14 Dioscoria sp.
29.7 13.370.85 L Aquilaria sinensis 34.2
(Lour.) Gilg.
2.75 23.2 Xanthoxylem nitidiumL Canthium dicoccum 13.3732.2
(Gaertn.) Merr.
Dioscoria sp2.0 L Aquilaria sinensi 13.534.0 9.55
Viscum sp.(Lour.) Gilg.
2.0 R Pinus massoniana 17.51 6.634.0
Lamb.
9.8710034.2 L Daphniphyllum calycinum Vi scum sp.37.4
8.91 Tetracera sp.Benth
6.3734.7 28.91.0 L Daphniphyllum calycinum Visctmsp.
8.91Benth.
37.3 29,,630.241.9 L Pinus massoniana
Lamb.
Tetracera sp.37.4 8.911.8 19.6R Canthium dicoccum
(Gaertn.) Merr.
Tetracera sp.3707 R Pentaphylax euryoides 6.611.463.2
Gardno Champ.




0.642.8 Pinus massoniana 15.92 5.7
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Appendix 3.9 Understorey Plant Species Recorded in Wong Chuk Yeung Fung Shui Wood (total transect length:90)
Frequency Relative Frequency Life Form
2 2.22 Climber0.61. Abrus mollis Hance
4.2 Fern14 15.562. Adiantum flabellulatum L.
2 2.22 0.6 Climber3. Aeschynanthus chinensis Gardn.
Climber12.2211 3.34. Alyxia s inens is Champ.
2.22 0.62 Shrub5. Antidesma japonicum S. & Z.
Shrub14.44 3.9136. Ardisia crenata Sims
1.11 0.3 Climber17. Aristolochia sp.
4.44 1.2 Bamboo48. Arundinaria hindsii Munro
0.3 Climber1 1.119. Asparagus cochinchinensis (Lour.) Merr.
Shrub0.31 1 .1110. Breynia fruticosa Hook. f.
Tree0.93.33311. Canthium dicoccum (Gaertn.) Herr.
0.31 1.1112. Cavratia corniculata
Climber2.222 0.613. Celastrus orbiculatus Thunb.
Shrub1.55.56514. Chloranthus glaber (Thunb.) Makino
Tree0.93.33315. Cleistocalyx operculata (Roxb.) Merr. Perry
Climber3.913 14.4416. Columella corniculata (Benth.) Merr.
Climber0.31 1.1117. Dendrotrophe frutescens (Benth.) Danser
Shrub0.93 3.3318. Desmos cochinchinensis Lour.
Ferb4.44 1.2419. Dicranopteris linearis (Burm.f.) Underw.
Climber0.93.33320. Dioscorea sp.
Shrub2 2.22 0.621. Diospyros erianthas Champ. ex Benth
Herb1.11 0.3122. Elephantopus scaber L.
0.3 Shrub1 1.1123. Embelia laeta (L.) Mez.
0.3 Shrub1.11124. Ficus hirta Vahl.
Tree0.31 1.1125. Ficus sp.
Shrub10 11.11 3.026. Glochidion eriocarpum Champ.
Herb1.11 0.3127. Hedyotis acutangula Champ.
Shrub1.11 0.3128. Ilex hanceana Maxim.
Shrub1.86 6.6729. Ilex pubescens Ilook. Arn.
Tree1 1.11 0.330. Ilex sp.
2.22 Shrub2 0.631. Las ian thus sp.
Herb5.56 1.5532. Liriope spicata Lour.
Grass34.4431 9.333. Lophatherum gracile Brongn.
Ferb2 2.22 0.634. Lygodium 1aponicum (Thunb.) Sw.
Tree1.11 0.3135, Machilus chinensis Hemsl.
Shrub0.62 2.2236. Mallotus hookerianus Muell.-Arg.
Climber1.24 4.4437. Melodinus suaveoleus Champ.
0.93.33338. Microtropis sp.
Climber0.93.33339. Millettia nitida Benth.
Herb0.31.11140. Ophiorrhiza pumila Champ.
Grass1.11 0.3141. Oplismenus compositus (L.) Beauv.
Shrub5.56 1.5542. Pavetta honkongensis Brem.
Shrub1.24 4.4443. Pentaphvlax euryoides Gardn. Champ.
Bamboo4.515 16.6744. Phyllostachys nidularia Munro
Tree0.31 1.1145. Pithecellobium sp.
Shrub1.55.56546. Pittosporum glabratum Lindl.
Climber0.62.22247. Pothos chinensis (Raf.) Merr.
Shrub6.022.222048. Psychotria rubra (Lour.) Poir.
Climber2.48.89849. Psychotria serpens L.
Tree2.222 0.650. Quercu edithae Skan.
7 Tree2.22 0.651. Reeresia thyrsoidea Lindl.
Shrub0.31.11152. Rhaphiolepis indica Lindl.
Shrub4.44453. Rhodomyrtus tomentosa (Ait.) Hassk.
0.3 Tree1.11154. Rhus chinensis Mill.
Shrub2.22 0.6255. Rourea microphylla Planch.
Tree1 0.31 .1156. Sarcosperma latiri num(Benth.) Hook. f.
Fern2 0.62.2257, Schizoloma heterophylla
Fern4.44 1.2458. Schizoloma orbiculatum
Sedge12 13.33 3.659. Scleria chinensis Kunth.
Tree4 1.24.4460. Scolopia saeva Hance
Tree1.86 6.6761, Schefflera octophylla (Lour.) Harms.
Tree1 0.31.1162. Sideroxylon wightianum H. A.
Climber21 23.33 6.363, Tetracera asiatica (Lour.) Hoogland
Shrub2 2.22 0.364. Tricalysia dubia (Lindl.) Ohwi
Tree4.444 1.265. Turpinia.arguta Seem.
Climber2.710.0066, Uraria sp. 9
Shrub2.22267. Viburnum sempurirens Koch 0.6
Shrub25.56 6.92368, Wikstroemia nutans Champ.
Climber1 1.11 0.369. Zanthoxylum niticlum (Roxb.) DC
100333 370Total
N= Number of lm-intervals in which a species occurs(= occurrence)
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hirpi n 1 a r e.u t a Seem.
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i 1i mi r
N Frequency Relative i'requencv I.il'e I'orm
Tom1 450 592.0
N- Cumber of 1 m- intervals in which a species occurs (-occurrence)
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Appendix 41 Some Physical and Chemical Properties of Surface Soil





27.8 2.75 48.31 5.1 6.6 54.8 17.4
27.722.62 49.76.9 3.04 38.75.0
25.7 24.6 1.92 45.049.75.0 7.43




24.621.3 2.72 65.74.6 6.6 54.18
25.7 1.88 58.161.1 13.27.05.09
2.3525.7 67.521 .353.07.24,910
24.3 2.3519.5 69.04.7 6.2 56.211
29.322.1 2.95 59.948.66.04.612
24.127.2 1.97 52.98.4 48.74.713
49.726.1 28.145.8 1.824.7 7.514
24.5 2.54 59.624.64.9 50.94.715
44.823.8 23.0 1.2653.24.6 7.516
20.5 50.725.4 1.7354.14.817 5.9
2.0624.4 23.6 56.452.04.9 6.818
59.828.7 2.3218.353.04.9 6.419
57.421.6 1.8448.020 6.4 30.44.9
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Appendix 4.2 Some Physical and Chemical Properties of Surface Soil





22.0 22.0 1.73 56.756.06.81 5.0
49.81.4914.42 51.75.0 6.9 33.9
21.6 22.5 52.01.6355.95.0 6.93
2.17 53.026.017.96.8 56.15.04
20.5 1.28 51.522.557.05.0 7.85
49.71.1420.561.1 18.55.46 5.2
60.42.2310.34.9 55.94.7 33.87
1.90 52.717.451.84.3 30.88 5.1
47.611.2 1.7856.0 32.85.0 5.39
2.2424.1 57.722.153.84.9 5.410
23.0 1.39 52.319.87.5 57.24.911
47.52.3314.253.7 32.1407 6.512
46.228,9 17.0 1.9254.14.9 7.213
22.8 47.717.7 1.8659.54.814 7.7
2.52 63.021.819.858.4409 5.815
41.221.3 1.4116.462.34.8 5.116
55.325.5 1.6455.4 19.117 4.8 3.1
2.35 47.214.251.24.2 34.618 4.8
2.03 61.153.9 14.331.819 4.8 5.1
40.22.0420.3 25.320 54.34.7 5.1
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Appendix 4.3 Monthly Measurements of Surface (1-5 cm) Soil Moisture
of N.N.W. and S.S.W. Hunch Backs.
DRY SEASONWET SEASON
Wet Season Soil Moisture Measurements:
North SouthNorth South
Ap8 Measurements at 19/4/1979AplSampleSample
Hunch HunchHunch Hunch
Ma8 Measurements at 1/6/1979MalNumberNumber
Backs BacksBacks Backs Jn8 Measurements at 15/7/1979Jnl
Jy8 Measurements at 1/8/1979Jyl
Oc 1 15.22 8.5818.76 13.13Ap 1 Au8 Measurements at 2/9/1979Aul
0c 2 14.90 7.9017.17 14.37Ap 2
8.3715.6426.85 13.28 Oc 3Ap 3 Dry Season Soil Moisture Measurements:
14.41 7.12Oc 425.52 14.02Ap 4
8.8112.74Oc 523.65 10.45Ap 5 Oc8 Measurements at 1/10/1979O CI
Oc 6 13.46 8.6422.26 10.35Ap 6 No8 Measurements at 2/11/1979Nol
6.367.94Oc 723.43 12.47Ap 7 Deb Measurements at 1/12/1979Del
6.05Oc 8 7.4824.37 12.14Ap 8 Ja8 Measurements at 31/12/1979Jal
Feb Measurements at 19/3/1980Fel6.7115.64No 129.40 18.56Ma 1
6.68No 2 15.63Ma 2 29.48 19.99
17.49 9.28No 328.02 17.34Ma 3
17.55 9.10No 428.55 17.93Ma 4
6.44No 5 9.0125.97 20.58Ma 5
6.709.45No 626.20 21.34Ma 6
5.946.33No 726.89 16.39Ma 7
6.66 5.42No 827.02 16.72Ma 8
5.74De 1 17.7425.38 14.34in 1
5.12De 2 17.3324.82 13.83in 2
8.4415.27De 325. 25 14.16in 3
8.24De 4 15.0125.31 14.28in 4
13.79 9.76De 52577 13.20in 5
De 6 13.88 9.2625.72 12.60in 6
4.5716.49De 723.61 12.50in 7
16.08 4.15De 824.72 13.58Jn 8
15.34 10.42Ja l25.92 21.11Jy 1
Ja 2 14.59 10.09Jy 2 24.09 21.02
14.44 9.95Ja 326.67 15.59Jy 3
7.61Ja 4 14.7726.83 15.08Jy 4
8.0518.23Ja 52822 18.97Jy 5
Ja 6 18.91 13.0728.49 17.17Jy 6
16.54 9.02Ja 726.18 20.03Jy 7
15.87 7.95Ja 8Jy 8 25,41 20.13
22.54 10.68 20.00Au 1 Fe 1 9.69
21.70 10.71Au 2 Fe 2 20.89 10.80
22.74 14.27 17.72 12.29Fe 3Au 3
8.3223.47 14.26 19.01Fe 4Au 4
15.12 12.33Fe 518.46 11.69Au 5
9.06Fe 6 15.6918.50 11.76Au 6
8.8519.1117013 12.07 Fe 7Au 7
Fe 8 18.63 11.34Au 8 16.36 11.67
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